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CHAPTER  I 
INTRODUCTION 


On  3 June  1974,  the  Director  of  Defense  Research  and  Engineering, 

Malcolm  R.  Currie,  requested  that  a Defense  Science  Board  Task  Force  on  i 

Gaining  Technology  be  formed  to  evaluate  the  effectiveness  of  DoD  pro- 
grams and  management  of  R&D  on  training  technology  . The  purpose  of 
the  evaluation  was  to  provide  technical,  management  and  operational 
guidance  in  reducing  costs  and  increasing  effectiveness  of  DoD  training. 

The  request  for  creation  of  the  Task  Force  was  initiated  primarily 
in  hopes  of  finding  ways  to  reduce  the  costs  of  DoD  education  and  train-  f 

ing  which  were  estimated  to  be  in  excess  of  $7  billion  per  year.  In- 
creases in  Defense  manpower  costs  over  the  last  decade,  from  $23-9 
billion  (Vf  per  cent  of  the  total  Defense  budget)  in  Fiscal  Year  1964 
to  $52.5  billion  (57  per  cent)  in  Fiscal  Year  1975  were  caused  primarily 
by  pay  increases  designed  to  achieve  and  maintain  comparability  with 
civilian  sector  wages.  The  increase  in  manpower  costs  along  with  economic 
pressures  to  reduce  the  total  Defense  budget  stimulated  this  attention  to 
the  possibility  of  reducing  these  costE  through  applicatioi  of  advances 
in  technology  to  the  services'  training  systems. 

Indeed,  a substantial  part  of  Defense  manpower  costs  are  related 
to  the  formal  training  requirements  of  the  services;  at  any  given  time 
during  the  past  five  years,  between  15  and  20  per  cent  of  all  military 
personnel  were  either  giving  training  or  being  trained  themselves.  Each 
year  nearly  two  million  servicemen  and  women  receive  training  in  one 
of  over  2,000  specialities.  Of  course,  the  size  of  the  useful  military 
forces  is  lower  than  it  would  be  if  these  persons  were  not  involved 
in  training,  but  were  in  mission-related  defense  activities.  Likewise, 

operational  readiness  is  reduced  by  the  use  of  operational  equipment  I 

for  training  purposes.  For  example,  in  1972,  the  value  of  operational 
equipment  used  for  training  was  estimated  to  be  $4.5  billion,  while 
the  inventory  of  training  devices  and  aids  was  estimated  to  be 
$1.2  billion.  It  is  possible  that  increased  use  of  training  aids  and 
devices  could  increase  training  effectiveness,  while  releasing  operation- 
al equipment  from  training  use,  thereby  reducing  also  the  high  costs  of 
maintaining  and  repairing  operational  equipment  that  has  a higher  wear 
and  damage  likelihood  when  used  by  untrained  personnel. 

The  service  training  system,  largely  labor  intensive  and  group 
paced,  was  seen  to  lack  the  flexibility  needed  to  deal  effectively  with 
surge  or  drawdown  training  requirements.  Advances  in  training  tech- 
nology, the  systems-engineering  approach  to  training,  self-paced  or 
individualized  instruction,  and  the  use  of  computers  in  training  suggested 
that  application  of  such  training  methods  and  media  capability  could 
significantly  increase  the  flexibility  and  effectiveness  of  DoD  training 
and  reduce  training  cost6  as  well.  Thus,  it  appears  that  if  ways  could  be 
found  to  develop  and  apply  the  training-technology  capability,  the  manpower 
costs  related  to  training  could  be  reduced  significantly. 
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The  objective  of  the  DSB  Task  Force  on  Training  Technology  was 
to  determine  the  effectiveness  of  existing  DoD  R&D  programs  and  manage- 
ment in  the  area  of  training  technology  and  if  indicated,  recommend 
alternative  management  approaches  as  well  as  changes  in  areas  of  program 
emphasis  and  funding.  In  this  comprehensive  evaluation,  the  Task  Force 
was  to  examine  work  in  training  systems,  methods,  procedures,  media  and 
software,  as  well  as  training  equipment,  devices,  aids,  and  simulators. 
There  were  several  key  issues  to  be  addressed: 

1.  How  successfully  did  the  Training  Technology  R&D  programs 
address  critical  education  and  training  problems? 

2.  Were  there  needless  overlaps  and  duplications  in  programs  or 
facilities  or  major  gaps  within  programs? 

3.  Did  the  R&D  management  structure  provide  for  an  integrated 
program  across  DoD? 

4.  Could  alternate  management  approaches  reduce  costs,  expedite 
application  of  R&D  results  and  provide  adequate  flexibility  of  response 
to  training  technology  requirements? 

To  define  the  scope  of  the  effort,  the  DSB  Task  Force  was  requested 
to  perform  the  following: 

1.  Evaluate  the  effectiveness  of  procedures  used  to  establish 
training  R&D  requirements  and  priorities  within  OSD  and  the  Military 
Departments . 

2.  Evaluate  the  Training  Technology  R&D  management  structure  to 
determine  if  an  integrated  program  existed  across  DoD  which  was  adressing 
critical  DoD  training  technology  needs. 

3.  Determine  if  alternative  management  approaches  could  reduce 
costs,  expedite  the  application  of  R&D  results  and  provide  the  flexi- 
bility of  response  to  individual  military  department  needs.  Opportunities 
to  consolidate  R&D  programs  and/or  facilities,  were  to  be  given  considera- 
tion. The  Task  Force  was  to  include  explicit  assessments  of  the  extent 
to  which  there  should  be  developed  within  specific  Training  Technology 
R&D  areas : a common  Training  Technology  R&D  program  for  all  Military 
Departments;  lead  service  programs  in  terms  of  initiative  and  leadership 
with  downstream  modification  and  application  to  other  services;  and/or 
separate  service  programs  with  emphasis  on  coordination  of  major 
thrusts . 

4.  Evaluate  the  procedures  used  by  program  managers  to  develop  and 
procure  training  materials  for  operations  and  maintenance  of  major 
weapon  systems  (including  training  devices  and  simulators,  job  guides, 
mock-ups  and  other  training  media).  Considering  training  effectiveness 
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and  cost  factors,  evaluate  and  recommend  where  low  cost  training  equip- 
ment could  be  substituted  for  expensive  components  and  subsystems  being 
used  for  training. 

5-  Evaluate,  in  relation  to  operations  and  maintenance  problems 
the  R&D  management  procedures  for  prototype  lesson  . and  software  develop- 
ment for  both  technical  school  and  on-the-job  training, 

6.  Recommend  alternative  management  approaches  for  each  area  of 
evaluation  if  indicated. 

The  Defense  Science  Board  Task  Force  on  Training  Technology  con- 
sisted of  the  following  members: 

Dr.  Earl  A.  Alluisi,  Chairman 
University  Professor  of  Psychology 
Old  Dominion  University 

Dr.  0.  S.  Adams 

Manager,  Advanced  Design  Division 
Lockheed -Georgia  Company 

Dr.  David  B.  Bobrow 

Professor  and  Chairman 

Department  of  Government  and  Politics 

University  of  Maryland 

Professor  Ralph  Flexman 
Director,  Institute  of  Aviation 
University  of  Illinois 

Dr.  C.  B.  Gambrell,  Jr. 

Vice  President  for  Academic  Affairs 
Florida  Technological  University 

Dr.  Howard  H.  McFann 

Director,  Western  Division 

Human  Resources  Research  Organization 

Dr.  Jesse  Orlansky 

Assistant  Director 

Science  and  Technology  Division 

Institute  for  Defense  Analyses 

Dr.  Joseph  Rigney 

Director,  Behavioral  Technology  Laboratories 
University  of  Southern  California 

Dr.  H.  Wallace  Sinaiko 
Program  Director 

Manpower  Research  and  Advisory  Services 
Smithsonian  Institution 


Lt.  Col.  Henry  L.  Taylor,  USAF 
Executive  Secretary 

Military  Assistant  for  Human  Resources 
ODDR&E,  Department  of  Defense 

Dr.  Thomas  C.  Rowan,  Consultant 
Rowan  and  Associates 

Mr.  Richard  J.  Bryan,  Research  Assistant 
Rowan  and  Associates 
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CHAPTER  2 
METHODOLOGY 


2.1  LIASON  WITH  SERVICE  AND  OTHER  DOD  OFFICES 

Representatives  of  each  service  and  related  Defense  organiza- 
tions were  appointed  to  act  as  liaison  between  the  Task  Force  and 
the  Military  Departments  and  other  OSD  offices  and  agencies.  These 
representatives  had  the  responsibility  of  ensuring  that  the  Task 
Force  promptly  received  all  requested  data  and  that  appropriate 
and  knowledgeable  individuals  appeared  at  Task  Force  Meetings. 

The  representatives  were: 

Mr.  Jacob  L.  Barber 
Research  Psychologist 

Office  of  the  Assistant  Secretary  of  the  Army  (R&D) 

Captain  H.  J.  Connery,  USN 

Assistant  for  Human  Factors,  Plans 

Office  of  the  Assistant  Secretary  of  the  Navy  (R&D) 

Lt.  Col.  Laverne  G.  Junkman,  USAF 
Operations  Research  Analyst 

Office  of  the  Assistant  Secretary  of  Defense  (M&RA) 

Colonel  Austin  W.  Kibler,  USAF 
Director,  Human  Resources  Research  Office 
Advanced  Research  Projects  Agency 

Lt.  Col.  Robert  E.  Wilkinson,  USAF 

Staff  Officer,  Personnel  and  Training  Technology 

Office  of  the  Assistant  Secretary  of  the  Air  Force  (R&D) 

2.2  SCHEDULE  OF  MEETINGS 

In  the  early  stages  of  formation  of  the  Task  Force,  it  was  decided 
that  the  most  effective  method  of  examining  Training  Technology  R&D 
was  for  one  Task  Force  member  to  act  as  chapter  lead  and  concentrate  on 
one  of  the  functional  areas  of  training.  Utilization  of  functional 
training  areas  was  necessary  to  ensure  consistency  with  the  Military 
Manpower  Training  Report  (MMTR)  and  with  the  categorization  used  by  the 
training  community.  Two  areas,  Crew/Group/Team/Unit  (CGTU)  Training 
and  Weapon  Systems  Training  Sub-system  Development  were  added  to  the  MMTR 
categorization  to  complete  the  Task  Force's  Examination  of  Training 
Technology  R&D. 

The  chapter  lead,  assisted  by  the  full  Task  Force  and  staff,  had 
complete  responsibility  for  the  development  of  his  chapter,  from  the 
initial  stage  of  collection  of  data  to  the  preparation  of  the  final 
draft.  Table  2-1  provides  a list  of  the  meetings  by  functional  training 
areas,  with  the  name  of  chapter  leads- in  parentheses. 
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TABLE  2-1 

SCHEDULE  OF  MEETINGS  OF  DEFENSE  SCIENCE  BOARD 
TASK  FORCE  ON  TRAINING  TECHNOLOGY 


Date 

23  July  1974 

17- 18  Sept  197^ 

15- 16  Oct  1974 

25-26  Nov  1974 

16- 18  Dec  197^ 
21-22  Jan  1975 

18- 19  Feb  1975 

17- 19  Mar  1975 
20-21  May  1975 


Topic 

Organizational  Meeting 

Flight  Training  Technology  (Fie man) 

Weapons  Systems  Training  Subsystems  Development 
and  Technology  (Adams) 

Recruit  or  Basic  Individual  Training  Technology 
(McFann) 

Individual  Specialized  Skill  Training  Technology 
(Orlansky) 

Crew/Group/Team/Unit  Special  Skill  Training 
Technology  (Rigney) 

Officer  Acquisition  Training  and  Professional 
Development  Education  (Sinaiko) 

Review  of  Preliminary  Draft  of  Final  Report 

Revision  and  Preparation  of  Final  Draft 


The  six  functional  training  areas,  as  presented  in  the  Military 
lianpower  Training  Report  for  FY  1976,  are  briefly  defined  below.  Each 
chapter  will  more  fully  describe  the  training  areas. 

Recruit  Training  includes  the  basic  introductory  physical  conditioning, 
military,  and  indoctrination  training  given  to  all  new  enlisted  entrants  in 
each  of  the  services. 


Specialized  Skill  Training  provides  offxcers  and  enlisted  personnel 
with  new  or  higher  levels  of  knowledge  and  skills  in  military  specialities 
to  match  job  requirements.  Included  in  this  category  are  such  training 
Xerograms  as  Army  Advanced  Individual  Training  and  Navy  Apprenticeship 
Training. 

Officer  Acquisition  Training  includes  all  types  of  education  and 
training  leading  to  a commission  in  one  of  the  services,  such  as  the 
programs  of  the  Service  Academies  and  officer  candidate  schools. 
Professional  Development  Education  includes  educational  courses  con- 
ducted at  the  higher-level  service  schools  or  at  civilian  institutions  to 
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broaden  the  outlook  and  knowledge  of  senior  military  personnel  or  to  impart 
knowledge  in  advanced  academic  disciplines  to  meet  service  requirements. 
Programs  include  graduate  and  un dergraduate  education  and  other  courses 
not  leading  to  a degree. 

Flight  Training  provides  the  basic  flying  skills  needed  by  pilots, 
navigators,  and  naval  flight  officers  before  their  assignment  to 
operational  missions. 

Weapon  Systems  Training  Subsystems  Development  includes  the  development 
of  training  subsystem  (skills  and  equipment)  required  to  support  a 
weapon  system.  This  area,  and  the  one  that  follows,  is  not  included  in 
the  FY  1976  MMTR. 

Crew/Group/Team/Unit  (CGTU)  Training  consists  of  training  provided 
organized  crews  and  units  for  the  performance  of  a specific  mission. 

It  provides  the  necessary  link  between  the  specialized,  centrally  managed 
training  activities  that  provide  individuals  the  basic  skills  to  do 
a job,  and  the  operational  units  themselves.  Examples  of  CGTU  training 
are  the  Army's  specialized  warfare  centers  (e.g.,  artic  and  jungle  warfare) 
and  the  Navy's  fleet  training  centers,  that  perform  similar  types  of 
functions  for  teams  of  entire  operational  units  and  ship  crews . 

2.3  PROCEDURES 

Prior  to  each  monthly  meeting,  questions  were  developed  by  the 
appropriate  chapter  lead.  The  service  representatives  and  staff  reviewed 
and  revised  these  questions  to  ensure  that  all  relevant  questions  were 
asked  and  that  the  questions  were  presented  in  a manner  intelligible  to  the 
services . The  revised  questions  were  then  submitted  to  the  service  repre- 
sentatives who  gathered  and  compiled  the  data.  These  responses  were  then 
given  for  review  to  the  Task  Force  members,  staff,  and  other  service 
representatives  prior  to  the  meeting. 

The  service  representatives  and  other  service  members  and  civilians 
knowledgeable  in  the  specific  training  area  under  discussion  met  with 
the  Task  Force  to  clarify  the  written  answers  and  to  supply  additional 
data.  The  format  of  most  meetings  was  usually  loosely  structured  and 
informal  so  that  all  participants  had  the  opportunity  to  express  personal 
points  of  view  as  well  as  the  official  service  position. 

As  indicated  in  Appendix  2-1,  the  Task  Force  heard  from  numerous 
informed  persons  interested  in  Training  Technology  R&D.  In  addition  to 
the  briefings  on  the  various  functional  training  areas,  there  were  special 
briefings  by  military  costing  personnel,  laboratory  directors,  RAND  Corpora- 
tion personnel  and  senior  military  officers  who  had  expressed  interest  in 
the  activities  of  the  Task  Force.  Members  of  the  National  Security 


2-4 


Industrial  Association  (NSIA)  also  met  with  the  Task  Force  and  were  pro- 
vided an  opportunity  to  present  their  ideas  on  Training  Technology  R&D. 

A summary  of  the  meeting,  as  prepared  by  NSIA,  is  included  in  Appendix 
2-2.  Requests  for  additional  data  were  made  by  Task  Force  Members  during 
the  Task  Force  meetings  and  participants  were  invited  and  encouraged  to 
submit  other  information  that  they  believed  relevant. 

On  several  occasions,  it  was  necessary  for  Task  Force  members  to 
visit  selected  military  installations  for  additional  data.  On-site 
visits  and  both  informal  discussions  and  formal  briefings  with  operational 
personnel  frequently  provided  insights  that  could  not  be  obtained  from 
written  responses  or  full  Task  Force  hearings. 

In  March  1975*  drafts  of  each  chapter  were  submitted  to  the  complete 
Task  Force  and  staff  for  revision  and  editing.  The  revision  process 
continued  until  final  editing  by  the  Task  Force  Chairman  in  May  1975. 

The  service  representatives  were  also  given  an  opportunity  to  review 
the  final  draft  and  correct  any  factual  errors.  The  final  report  was 
submitted  in  June  1975  bo  the  Chairman  of  the  Management  Panel,  Defense 
Science  Board. 

The  material  submitted  to  the  Task  Force  has  been  organized  in  an 
Annex  to  the  report.  One  copy  of  this  material,  which  is  quite  volu- 
ininous,  lias  been  filed  with  the  Defense  Science  Board  Secretariat,  and 
is  available  for  examination. 

2.4  APPROACHES 

Similar  questions  were  asked  in  each  of  the  training  areas  in  order 
to  maintain  a consistent  approach  in  addressing  those  issues  specifically 
charged  to  the  Task  Force.  The  questions  were  organized  into  the  nine 
categories  described  below. 

Scope  of  Training  Requirements  and  Costs 

The  intent  of  this  section  was  to  place  into  perspective  the  scope 
of  the  training  requirements  through  examination  of  the  training  loads 
and  training  costs.  Data  for  FY  1973  through  FY  1980  was  requested,  but 
the  services  were  unable  to  provide  accurate  projections  beyond  FY  1976 
and  FY  197T. 

Description  of  Training  Programs 

Questions  in  this  section  provided  the  Task  Force  with  an  under- 
standing of  how  the  specific  type  of  training  was  being  accomplished. 
Requested  information  included  course  content,  program  locations,  costs 
and  student  flow.  The  costing  information  was  desired  to  provide  a busis 
for  further  analysis,  if  needed,  and  to  give  an  indication  of  relative: 
size  of  different  facilities  and  training  programs. 
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Scope  of  Training  Technology  R&D  Cupport 

Data  gathered  In  this  section  provided  the  Task  Force  with  an  under- 
standing of  the  Training  Technology  R&D  that  is  being  conducted  in 
support  or  training  requirements  or  programs.  The  services  were  requested 
to  supply  descriptions  of  current  R&D  programs,  including  title,  purpose, 
duration,  cost  and  outcome. 

Establishing  Training  Technology  R&D  Requirements  and  Priorities 

This  section  was  intended  to  provide  a description  of  the  establish- 
ment of  R&D  requirements,  and  the  differences  in  perception  among  the 
R&D  and  user  communities  of  how  the  system  presently  operates.  Typical 
questions  asked  in  all  the  training  areas  were : 

1.  How  are  Training  Technology  R&D  requirements  established, 
validated,  and  prioritized? 

2.  What  part  does  the  Training  Technology  R&D  community  play 
in  establishing  requirements? 

3.  How  could  the  system  of  establishing  R&D  requirements  and 
priorities  be  improved? 

4.  What  are  the  R&D  requirements  not  now  being  met? 

Technical  and  Administration  Capability  in  R&D  on  Training  Technology 

The  Task  Force  inquired  about  the  R&D  programs  supported  by  the 
services  and  DARPA  in  all  areas  of  training  technology.  This  includes 
such  work  as  training  procedures  and  equipment,  professional  development 
and  education,  measuring  the  effectiveness  of  various  instructional 
strategies,  and  managing  the  training  of  large  numbers  of  personnel. 
Attention  was  given  to  the  relevance  of  the  R&D  programs  to  military 
requirements,  the  probable  utility  of  the  results  and  the  prospects  for 
their  implementation,  the  resources  provided  to  conduct  the  R&D  and  the 
steps  that  might  be  taken  to  improve  the  quality  of  the  R&D.  This  would 
include  the  management  of  R&D  activities,  the  coordination  o:*'  research  by 
the  services,  the  extent  of  duplication  and/or  gaps  in  the  -1  jpics  being 
studied,  the  responsiveness  and  timeliness  of  research  results,  and 
the  possibility  of  re-orienting  R&D  activities  concerned  with  training 
and  of  consolidating  some  of  the  facilities. 

Application  and  Implementation  of  Training  Technology  R&D 

The  purpose  of  this  section  was  to  provide  a description  of  the 
process  of  implementation  of  R&D  results  and  the  perception  of  this 
process  by  the  R&D  and  user  communities.  Specific  questions  were: 

1.  How  are  Training  Technology  R&D  results  currently  introduced? 
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2*  What  role  does  the  community  play  in  this  transfer? 

improved?  ^ COUld  ^ SyStem  °f  aPPlication  implementation  be 

Alternative  Approaches  to  Management  of  R&D 

The  intent  of  this  section  was  to  explore  the  alternate  R&D 
management  approaches  which  could  possibly  increase  training  effective- 
ness and  efficiency  and/or  reduce  training  costs.  The  approaches 
considered  by  the  Task  Force  were:  (l)  single  DOD  facility,  (2)  lead 
ervice,  (3)  separate,  but  cooperative  and  coordinated  efforts  among 
the  services  and  Defense  agencies . 

Issues  Unique  to  the  Particular  Training  Area 


, +vf1Cl^d  nln  ti?iS  section  were  questions  specifically  applicable 
to  the  particular  training  area  under  examination,  but  relevant  to 
the  overall  mission  and  objectives  of  the  Task  Force. 
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CHAPTER  3 

RECRUIT  OR  BASIC  INDIVIDUAL  TRAINING  TECHNOLOGY* 


3.1  INTRODUCTION  AND  DEFINITIONS 

Thu  first  formal  exposure  to  military  life  for  all  enlisted 
military  personnel  occurs  during  recndt  training.  Although  recruit 
training  for  the  services  varies  in  length,  each  utilizes  the  time 
available  to  transmit  "essential  skills  and  knowledges,  to  condition 
the  recruit  physically,  and  to  provide  an  orderly  transition  from 
civilian  to  military  life,  including  testing  and  classification,  health 
care,  clothing  issue,  and  record  preparation."  Further  screening  as  to 
adaptability  to  military  life  occurs  throughout  this  recruit  phase.  The 
inclucation  of  attitudes,  customs,  mission,  and  traditions  pertaining 
to  each  service  is  shared  as  a goal.  Important  goals  of  recruit  train- 
ing include  adaptation,  screening,  and  preparation  for  membership  in  the 
service. 

In  its  review  of  recruit  or  basic  individual  training,  the  Task 
Force  focused  on  this  initial  military  experience  in  terms  of  both  the 
scope  of  the  activity  and  the  methodology  employed  to  achieve  the  stated 
goals.  Consistent  with  the  Task  Force  mission,  the  role  of  the  Training 
Technology  R&D  community  in  assisting  the  services  in  achieving  their 
goals  was  examined. 

To  provide  the  Task  Force  with  up-to-date  information,  each  of  the 
services  was  asked  to  respond  to  a series  of  questions  concerning  recruit 
training.  Questions  were  of  two  types:  (l)  descriptive  information 
about  recruit  training  operations  to  include  scope,  content,  costs, 
instructional  methodology,  attrition,  and  evaluation,  and  (2)  process 
information  to  include  how  R&D  requirements  are  established,  how 
changes  occur,  how  this  initial  phase  of  training  relates  to  later 
phases,  and  how  the  '['raining  Technology  R&D  interfaces  with  these  pro- 
cesses. Suggestions  were  solicited  as  to  how  these  procedures  and  pro- 
cesses might  be  improved. 


3.2  SCOFE  OF  RECRUIT  TRAINING  REQUIREMENTS  AND  COSTS 

The  training  loads  for  recruit  training  during  the  period  FY  1973- 
FY  1978  are  shown  in  Table  3-l>  and  the  costs  and  cost  estimates  of  recruit 
training  for  FY  1973-FY  197T  are  presented  in  Table  3-2.  The  figures 
in  parentheses  show  student  pay  and  allowances  included  in  the  figures 
immediately  above. 


*Howard  H.  McFann 
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TABLE  3-1 


TOTAL  TRAINING  LOADS,  RECRUIT  TRAINING,  FY  1973-FY  1978 


Service/ Component 

FY  1973  FY  1974 

FY  1975 

FY  1976 

FY  197T  FY  .1977 

FY  1978 

Army,  Active 

39,119 

26,088 

27,325 

23,570 

25,650 

25,490 

22,650 

Army,  Reserve 

l,86l 

751 

2,205 

2,490 

1,860 

2,810 

2,980 

Army  National 

Guard 

5,108 

3,272 

4,042 

4,034 

4,514 

4,164 

4,059 

Navy,  Active 

17,578 

16,252 

19,283 

19,170 

21,688 

20,328 

19,553 

Naval  Reserve 

436 

386 

473 

337 

424 

361 

367 

USMC,  Active 

15,806 

12,409 

14,998 

13,549 

13,608 

13,226 

12,928 

USMC  Reserve 

2,308 

905 

1,197 

1,763 

2,088 

1,866 

1,866 

Air  Force,  Active 

11,561 

9,797 

9,706 

9,825 

10,908 

9,825 

9,825 

Air  Force  Reserve 

180 

162 

307 

364 

388 

362 

362 

Air  National 

Guard 

510 

228 

387 

644 

712 

686 

6 86 

DoD,  Active 

84,064 

64,546 

71,312 

66,114 

71,854 

68,869 

64,956 

DoD,  Reserve 

4,785 

2,204 

4,182 

4,954 

4,760 

5,399 

5,575 

DoD,  National 

Guard 

5,618 

3,500 

4,429 

4,678 

5,226 

4,850 

4,745 

TOTAL 

94,467 

70,250 

79,923 

75,746 

8l,84o 

79,118 

75,276 

TABLE  3-2 

RECRUIT  TRAINING  COSTS,  FY  1973- FY  197T 

($  Millions) 

Service 

FY  1973 

FY  1974 

FY  1975 

FY  1976  1 

FY  197T 

Army 

505.3 

670.1 

725.1 

771.8 

172.7 

(234.5) 

(271.3) 

(336.2) 

(312.6)  1 

( 85.6) 

Navy 

144.8 

176.6 

211.1 

213.3 

64.3 

(100.3) 

(135.4) 

(156.6) 

(155.8)  1 

( 49.2) 

USMC 

176.8 

150.8 

182.8 

176.1 

45.6. 

( 94.1) 

( 

95.5) 

(126.0) 

(119.3)  < 

[ 30.6) 

Air  Force 

114.8 

101.9 

112.2 

129.0 

32.4 

( 70.8) 

( 

59.1) 

( 65.9) 

( 70.8)  1 

( 20.2) 

DoD 

941.7 

1099.4 

1231.2 

1290.2 

315.0 

(499.7) 

(561.3) 

(684.7) 

(658.5)  l 

(185.6) 
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DoD  cost  per  graduate  of  Recruit  Training  for  FY  1976  is  $2895. 

DoD  cost  per  day  per  graduate  of  Recruit  Training  for  FY  1976  is 
$53.51. 

The  length  of  training  varies  among  the  services  even  though  they 
all  share  common  objectives  of  transitioning  recruits  from  civilian 
to  military  life  and  instructing  the  recruits  in  the  basic  required 
skill.  The  variation  in  course  length  exists  primarily  because  of  the 
different  degrees  of  service- wide  skills  required  by  each  of  the  services. 
There  is  also  a different  approach  taken  by  each  of  the  services  as  to 
the  amount  of  required  skills  provided  in  recruit  training.  The  bulk  of 
required  skills  is  provided  in  recruit  training  by  some  services,  while 
others  defer  it  to  later  programs  such  as  specialized  skill  training. 

The  length  of  the  standard  recruit  training  courses  in  each  service 
is  shown  in  the  following  table: 


Recruit  Training  Cour3e  Length  FY  1976  (Weeks) 

Army 
7 


IJavj 

9 


USMC 


11 


Air  Force 


The  average  length  of  time  spent  in  recruit  status  may  be  longer 
than  the  standard  course  lengths  discussed  above.  Some  recruits  fall 
behind  their  peers  because  of  illness.  Others  require  remedial  training. 

If  this  cannot  be  accomplished  by  additional  instruction,  the  recruit  may 
be  sent  to  a special  training  unit  or  recycled  to  a following  class  to  re- 
peat a portion  of  the  course. 

3.3  DESCRIPTION  OF  TRAINING  PROGRAM]  (AND  RECONCILIATION  OF  COSTS) 

All  Air  Force  recruit  training  is  conducted  in  6 weeks  (30  training 
days)  at  the  Air  Force  Military  Training  Center,  Lackland  AFB,  Texas. 
Because  there  are  few  basic  skills  needed  by  all  recruits,  course  content 
concentrates  on  indoctrination  subjects  rather  than  Air  Force-wide  require- 
ments. The  curriculum  consists  of  159  hours  of  military  training  and  243 
hours  of  transition  training.  Approximately  one  week,  scattered  throughout 
the  training  period,  is  devoted  to  administrative  matters  such  as  pro- 
cessing, classification,  and  assignment  procedures. 

Navy  recruit  training  is  nine  weeks  in  length  and  is  conducted  at 
three  Naval  Recruit  Training  Centers  located  at  San  Diego,  California; 

Great  Lakes,  Illinois;  and  Orlando.  Florida.  Recruits  are  generally  drawn 
from  adjacent  geographical  areas,  except  that  all  female  recruits  are  as- 
signed to  the  Naval  Recruit  Training  Center,  Orlando.  The  curriculum  is 
composed  of  45  days  of  Basic  Military  Training  (MET)  and  8 days  of  physical 


s 
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conditioning  and  military  indoctrination.  BMT  is  designed  to  instill 
an  acceptance  of  appropriate  authority  in  the  recruit  and  to  familiarize 
him  with  the  Naval  organization,  military  justice,  basic  equipment,  and 
shipboard  procedures.  Military  indoctrination  includes  the  compila- 
tion of  military  service  records,  uniform  distribution,  and  medical/ dental 
screening  and  treatment. 

The  Army  administers  Basic  Combat  Training  (BCT)  for  men  and  Basic 
Training  (BT)  for  women,  both  being  6 weeks  and  6 days  in  length.  BCT 
i3  conducted  at  6 locations  throughout  the  country.  The  curriculum  con- 
sists of  Combat  Skills  and  Techniques  (55  hours),  Fundamentals  of  Soldiery 
(57.5  hours),  Physical  Training  (37  hours),  Weapons  Training  (84  hours), 
Testing  (20  hours),  and  Administrative  time  (61.5  hours).  Basic  Training 
for  women  is  conducted  at  Fort  Jackson,  South  Carolina  and  Fort  McClellan, 
Alabama.  The  training  includes  General  Subjects  (76  hours).  Administrative 
Subjects  (69  hours),  Drill  and  Ceremonies  (32  hours),  Responsibilities  of 
Enlisted  Women  (17  hours).  Human  Relations  Instruction  (7  hours),  Pro- 
tective Training  (54  hours),  Professional  Development  (15  hours),  and  Pro- 
ficiency Testing  (22  hours),  and  Weapons  Training  (40  hours). 

All  of  the  services  conduct  special  remedial  programs  for  recruits 
who  need  additional  training  in  such  areas  as  reading  proficiency,  military 
subjects,  motivation,  and  physical  conditioning.  The  Army  has  programs  in 
each  of  these  four  areas  for  trainees  who  do  not  meet  prescribed  standards 
while  in  Basic  Combat  Training.  During  FY  1974,  approximately  8J00  Army  per- 
sonnel were  enrolled  in  special  training  programs  and  85  per  cent  completed 
the  programs.  The  Army  literacy  program  occurs  at  the  end  of  BCT  with  the 
purpose  of  increasing  reading  levels  to  at  least  the  seventh-grade  level. 

The  Navy  conducts  literacy  training  programs  at  the  three  Naval  Recruit 
Training  Centers  with  the  purpose  of  increasing  reading  levels  to  at  least 
the  fifth-grade  level.  Annual  input  is  approximately  1500  with  an  estimated 
cost  of  $1  million  per  year. 

The  Air  Force  has  special  training  units  in  Reading  Proficiency, 
Correctional  Custody,  Physical  Conditioning,  Motivation,  and  Personal 
Development.  The  Reading  Proficiency  Unit  is  a concentrated  reading- train- 
ing program  for  those  unable  to  read  to  a sixth-grade  level.  The  Correctional 
Custody  Unit  jjrovides  for  rehabilitation  of  basic  trainees  with  minor  dis- 
ciplinary problems  (Article  15  cases).  The  Physical  Conditioning  Unit  pro- 
vides a concentrated  body  conditioning  program  for  those  unable  to  meet 
physical  standards.  The  Motivation  Unit  is  designed  to  improve  the  attitude 
of  recruits  exhibiting  a poor  attitude  toward  basic  training  and  the  Air 
Force.  The  Personal  Development  Unit  attempts  to  build  confidence  and 
facilitates  adjustment  to  the  military.  Average  loads  and  estimated  costs 
of  maintaining  and  supervising  these  units  are: 
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Special  Unit 

Average 

Annual  Load 

Estimated 
Annual  Cost 

Reading  Proficiency 

450 

$ 103,600 

Correctional  Custody 

100 

72,800 

Physical  Conditioning 

900 

83, OCX) 

Motivation  Unit 

650 

66,000 

Personal  Development 

450 

64,000 

The  training  methodology  used  in  recruit  training  varies  widely 
among  the  services.  The  Army  stresses  utilization  of  performance -based 
training  and  attempts  to  minimize  use  of  lectures  and  demonstration. 

Testing  is  primarily  criterion  referenced  of  an  absolute  nature.  The 
Air  Force  and  Navy  extensively  use  the  lecture  approach  to  training  with 
a normative  evaluation  process  that  is  a combination  of  written/performance 
tests. 


3.4  SCOPE  OF  TRAINING  TECHNOLOGY  R&D  SUPPORT  OF  REQUIREMENTS  AND  PROGRAMS 

Part  of  the  Task  Force  examination  of  this  initial  phase  of  training 
included  querying  the  services  on  R&D  activities  previously  undertaken, 
those  currently  under  way  in  FT  1975  and  requirements  that  are  not  being 
met. 

Air  Force 

The  Air  Force  response  was  unequivocal.  There  has  been  no  Training 
Technology  R&D  support  for  recruit  training,  and  there  are  no  FT  1975 
R&D  programs  directed  toward  recruit  training.  Further,  Air  Force  repre- 
sentatives indicated  there  were  no  requirements  that  were  not  presently 
being  met.  Since  they  stated  that  the  primary  sources  of  recruit  training 
R&D  requirements  are  the  Deputy  Chief  of  Staff/ Personnel  and  the  Air  Train- 
ing Command  (ATC),  the  conclusion  is  that  the  operational  personnel  have 
not  and  do  not  see  a need  for  R&D  on  recruit  training.  Evidently  the  R&D 
community  holds  the  same  perception,  since  the  Air  Force  response  stated, 
"The  R&D  community  assumes  a large  and  complex  role  in  establishing  re- 
quirements. A first  contribution  comes  from  the  products  of  a basic  R&D 
discipline;  i.e.,  a systematic  comprehensive  knowledge  of  training  state- 
of-the-art,  to  include  both  the  software  and  hardware  aspects  of  training. 

A second  contribution  involves  a direct  interaction  with  the  customer 
helping  him  to  objectively  define  training  needs  in  light  of  potential 
improvements."  Though  not  part  of  any  effort  supported  by  R&D  funds,  the 
Air  Force  did  cite  a major  Systems  Approach  to  Training  or  Instructional 
Systems  Development  (SAT/lSD)  project  directed  by  ATC  which  is  designed 
to  provide  a systems  approach  to  all  Basic  Military  Training  School  courses. 
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R&D  on  training  of  recruits  under  the  aegis  of  the  Office  of 
Naval  Research  (ONR)  and  the  Navy  Personnel  Research  and.  Development 
Center  (NFRDC)  was  described  as  having  been  sporadic  over  the  years. 

Previous  Training  Technology  R&D  has  dealt  with  the  development  and 
evaluation  of  comprehensive  achievement  tests,  literacy  preparatory 
training,  and  as  part  of  Project  One-Hundred-Thousand,  experimentation  on 
the  effects  of  different  instructional  approaches  on  the  acquisition  of 
a variety  of  skills  and  knowledge  by  Mental  Category- IV  personnel. 

ONR's  research  in  training  and  education,  exclusively  supported  with 
6.1-Research  funds,  is  usually  not  directed  at  problems  associated  with 
any  particular  type  of  training.  Rather,  ONR-supported  research  develops, 
through  contracts,  a technology  base  for  the  field  in  general,  and  tils 
technology  base  is  then  applied  wherever  appropriate.  Thus,  there  has 
been  limited  technical  R&D  for  recruit  training  per  se.  Consistent  with 
thi3  approach,  ONR  has  no  research  directly  related  to  recruit  training 
for  FY  1975. 

The  majority  (62  per  cent)  of  NPRDC  R&D  pertinent  to  recruit  training 
is  done  in-house,  with  the  remainder  accongplished  by  contract.  About  5 8 per 
cent  of  the  efforts  are  in  the  6.2-Exploratory  Development  funding  category 
and  3^  per  cent  in  the  6. 3-Advanced- Development  category.  There  is  no  re- 
cruit training  6.1-Research  effort  at  NPRDC.  About  8 per  cent  of  the  work 
is  on  a specific  reimbursable  basis.  For  FY  197 5 > NPRDC  has  under  way  the 
following  activities  directly  related  to  recruit  training: 

A.  As  part  of  Project  PLATO  IV,  three  Advanced  Development  programs 
are  under  way:  the  first  is  aimed  at  training  interpersonal  be- 
havior between  recruit  and  trainer;  the  second  is  a study  concerned 
with  attitudes  and  belief  systems  of  company  commanders;  a third 
study  is  attesting  to  develop  measuring  instruments  for  predicting 
successful  functioning  in  the  role  of  recruit  company  commander. 

B.  In  the  linguistic  or  reading  remediation  area,  three  efforts 
supported  by  NPRDC  are  in  process : one  involves  employing  CAI  for 
phonics  training;  the  second  is  employing  compressed  speech  to  im- 
prove reading  rate;  and  the  third  is  an  extensive  training-reading- 
measurement  program  designed  to  identify  recruit  candidates  for 
reading-remediation  training  and  as  a basis  for  the  design  of  re- 
cruit reading  materials. 

C.  The  final  NPRDC  FY  1975  effort  is  an  evaluation  of  recruit-training 
effectiveness.  This  program  is  aimed  at  comparing  attitudes  and  per- 
formance of  9 and  7.6-week  graduates,  as  well  a3  determining  the 
current  status  of  recruit-training  effectiveness.  In  June  1972,  the 
Chief  of  Naval  Education  and  Training  (CNET)  extended  recruit  train- 
ing from  7.6  to  9 weeks.  Prior  to  this  change,  CNTECIITRA  conducted 

a survey,  via  a questionnaire,  of  recruits,  recruit-training  graduates 
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and  their  supervisors,  and  commanding  officers  of  ships  to  obtain 
an  evaluation  of  the  effectiveness  of  the  7. 6-week- length  recruit- 
training curriculum.  The  results  of  this  survey  and  the  instruments 
employed  iiave  been  furnished  to  NPRDC  to  provide  a basis  for  compar- 
ing the  effects  of  the  shorter  versus  longer  curricula.  These  in- 
struments together  with  some  additional  questions  to  provide  a general 
overview  of  the  present  status,  are  being  administered  to  9- week  re- 
cruits, recruit  training  graduates  enrolled  at  17  Class  "A"  schools, 
recruit  graduates  who  went  directly  aboard  ship  and  have  been  there 
three  to  six  months,  their  supervisors,  and  also  to  Class  "A"  school 
instructors  and  commanding  officers  of  ships  to  determine  how  these 
instructional  and  supervisory  personnel  view  these  graduates  of  the 
longer  9_week  recruit-training  curriculum. 

This  final  NPRDC  FY  1975  study  is  described  in  some  detail  be- 
cause the  implication  of  change  of  this  magnitude  has  considerable 
impact  on  availability  of  personnel  for  fleet  assignment  and  on 
cost  of  training.  Some  facts  bear  comment:  first,  the  study  is 
funded  by  O&M,  not  R&D  funds ; secondly,  the  R&D  community  was  brought 
in  after  the  initial  baseline  data  were  obtained  and  thus  made  little 
input  to  instrument  design,  methodology,  or  experimental  design;  and 
thirdly,  measurement  of  both  attitudes  and  performance  relies  almost 
exclusively  on  questionnaire  responses.  The  study  represents  a 
classic  example  of  where  cost-effectiveness  information  would  be  of 
value,  but  it  is  not  provided.  The  training  cost  represents  millions 
of  dollars  as  well  as  approximately  three  quarters  of  a million 
training  days  annually- -days  in  which  personnel  are  delayed  from 
joining  their  operational  units.  As  described,  the  effectiveness 
data  would  appear  to  be  lacking  both  in  providing  overall  effectiveness 
and  delineation  of  what,  if  any,  changes  might  be  required.  As  dif- 
ficult and  expensive  as  it  is  to  obtain  quantitative  information  on 
effectiveness,  the  effort  and  expense  would  appear  to  have  been 
warranted  in  this  instance. 

The  Navy  gave  no  indication  that  there  were  any  outstanding  R&D  re- 
quirements for  recruit  training  that  are  not  being  met. 

Army 

Army  R&D  for  recruit  training  is  performed  under  the  auspices  of  the 
Army  Research  Institute  for  the  Behavioral  and  Social  Sciences  (ARI).  The 
Human  Resources  Research  Organization  (HumRRO)  continuously,  since  1952, 
has  carried  out  the  Army's  training  technology  research  for  basic  training. 
From  1952  to  1 June  1972  HumRRO  performed  this  function  as  a Federal 
Contract  Research  Center  (FCRC)  and  since  1972  has  operated  under  contract 
with  ARI. 

Army  R&D  activities  have  Included  the  study  of  recruits'  reactions 
to  basic  training,  follow-up  studies  of  recruits  during  their  first  tour, 
determination  of  training  goals  for  Basic  Combat  Training,  and  development 
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of  specific  courses  of  instruction  on  such  subjects  as  day  and  night 
marksmanship,  land  navigation,  and  leadership  instruction.  In  addition, 

R&D  has  included  the  study  of  various  evaluation  procedures  and  tech- 
niques, the  possible  need  for  different  types  or  amounts  of  training 
for  recruits  of  differing  abilities.  Also,  the  study  has  been  made  of 
various  incentives  and  management  procedures  as  related  to  performance 
of  recruits  to  include  the  effects  of  shortening  Basic  Combat  Training, 
as  well  as  the  feasibility  of  combining  Basic  Combat  Training  with  Ad- 
vanced Individual  Training. 

Within  the  last  few  years,  partly  in  preparation  for  the  Volunteer 
Army,  there  has  been  substantial  R&D  support  toward  the  revamping  of 
basic  training  for  male  Army  recruits  and  to  develop  new  literacy  train- 
ing programs  for  recruits.  The  focus  of  both  efforts  has  been  to  make 
the  training  more  job-related,  performance-based,  and  criterion-referenced. 
The  most  recent  study,  which  led  to  a revision  of  Easic  Combat  Training 
(BCT)  for  male  recruits,  was  conducted  under  the  ARI  project  called  ATC- 
Perform  (Ref.  l) . The  program  involves  specification  of  course  ob- 
jectives and  development  of  criterion-referenced  (go/no  go)  tests.  Both 
objectives  and  standards  for  course  completion  are  shared  with  students 
and  instructors.  Content  is  organized  into  functional  job-  or  task-related 
blocks  and  instruction  emphasizes  "hands-on"  practice.  Within  an  in- 
structional block,  individual  differences  are  accommodated  by  permitting 
the  trainee  to  "challenge"  the  test  when  ready  and  by  the  use  of  the  more 
able  student  to  assist  the  less  able.  Graduation  from  basic  training  is 
permitted  only  after  the  trainee  has  successfully  passed  all  performance 
tests  for  each  subject  matter  area.  The  R&D  work  underlying  the  literacy 
training  program  was  conducted  under  the  ARI  project  called  Job  Functional 
Literacy  (FLIT)  (Ref.  2).  The  Army's  FY  1975  R&D  program  on  recruit 
training  includes  an  extensive  revision  of  WAC  Basic  Training  to  make  it 
performance  oriented,  and  a study  of  BCT  skill  retention  under  ATC -Perform. 

In  the  area  of  literacy  training,  further  work  on  developing  and 
implementing  the  FLIT  program  is  continuing  at  Army  Training  Centers . 

FLIT  training  is  conducted  after  the  recruit  has  completed  basic  training, 
when  he  has  been  informed  about  his  job  assignment,  and  the  training  material 
is  oriented  toward  the  concepts,  vocabulary,  and  reading  tasks  required 
for  the  job  for  which  the  recruit  will  be  trained.  Both  FLIT  and  ATC-Perform 
are  funded  as  part  of  ARI's  6. 3-Advanced -Development  contract  activities. 

The  Army's  extensive  R&D  efforts  on  basic  training  have  emphasized 
how  the  training  can  best  be  done  and  the  appropriate  evaluation  procedures 
to  be  employed.  Much  less  attention  has  been  given  to  what  should  be 
taught  in  Basic  Combat  Training.  As  with  the  other  services,  the  content 
of  basic  or  recruit  training  is  primarily  based  on  professional  judgments, 
opinion,  and  tradition.  In  addition,  for  the  Array  a major  constraint  on 
basic  or  recruit  training  has  been,  and  presently  is,  dictated  by  Public 
Law  82-51*  This  public  law  requires  that  every  person  inducted  into  the 
armed  forces  under  provisions  of  the  Universal  Military  Training  and 
F><  1 active  Service  Act  should  be  given  adequate  military  training 
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for  a period  of  not  less  than  four  months,  and  that  no  person  shall, 
during  this  four-months  period,  be  assigned  for  duty  outside  the 
United  States,  its  territories  and  possessions.  Thus  time,  not  proficien- 
cy, was  selected  as  the  best  measure  available  to  guarantee  sound  train- 
ing. P.L.  82-51  serves  as  a major  constraint  on  the  services  gaining 
full  benefit  from  advances  in  training  technology  developed  over  the 
past  twenty  years,  especially  those  advances  associated  with  evaluation 
and  individualization  of  training  and  6elf-pacing.  Action  has  been 
initiated  by  DoD  to  obtain  relief  from  this  constraint. 

ARI  indicated  to  the  Task  Force  that  at  the  present  time  all  re- 
quirements in  recruit  training  that  have  been  received  from  field  operating 
agencies  are  being  met.  However,  they  cited  possible  areas  for  additional 
R&D  in  recruit  training  to  include  the  effects  of  the  trainer,  such  as 
the  Drill  Sergeant,  on  the  performance  and  adjustment  of  individuals,  and 
the  effects  of  grouping  (as  by  physical  ability,  mental  ability,  career 
field,  or  other  factors)  on  the  effectiveness  of  training.  These  areas 
would  initially  be  funded  as  6.2-Exploratory  Development  since  the  para- 
meters would  need  to  be  established  before  the  areas  could  be  further 
evaluated  for  operational  effectiveness  under  the  6.3-Advanced-Development 
funding  category. 

3.5  ANALYSIS  AND  EVALUATION  OF  CURRENT  EFFECTIVENESS  OF  TRAINING  TECHNOLOGY 

R&D  PROGRAMS  AND  MANAGEMENT 

Establishing  R&D  Requirements:  Present  Procedures 

Each  of  the  services  has  an  orderly,  formally  established  procedure  for 
determining,  validating,  and  prioritizing  human  resources  R&D  requirements. 
Operationally,  for  recruit  training,  the  procedures  emphasize  user-established 
requirements.  The  R&D  community  seems  to  have  a more  informal  or  advisory 
role.  This  is  especially  so  for  Exploratory  (6.2)  and  Advanced  Development 
(6.3)  activities.  All  services  maintain  records  on  their  on-going  programs 
and  initiate  minor  changes  throughout  the  year.  Through  semi-annual  or 
annual  conferences  an  overall  evaluation  of  the  effectiveness  of  recruit 
training  is  accomplished  together  with  a determination  of  content  and  re- 
quired training  changes.  Also,  each  service  conducts  studies  on  an  aperiodic 
basis.  However,  the  R&D  community  seems  at  best  to  have  only  a tangential 
role  in  the  deliberations.  In  addition,  somewhat  uniquely  for  recruit 
training,  service  higher  headquarters,  or  DoD,  directs  selected  training 
content  and  suggests,  if  not  directs,  the  procedures  to  be  employed,  e.g., 
code  of  conduct,  drug  abuse,  and  race  relation.  Thus,  a portion  of  recruit 
training  is  mandated  and  is  not  to  be  modified  so  far  as  the  operational 
commander  is  concerned. 

Although  in  theory  the  R&D  community  can  initiate  requirements  by  inter- 
acting with  and  persuading  the  user  that  he  has  a need  for  some  specified 
R&D  effort,  in  fact,  the  R&D  community  has  had  little  impact  on  the  establish- 
ment of  requirements  for  recruit  training.  The  exception  to  this  is  6.1- 
Research-funded  projects  where,  for  the  most  part,  requirements  are  in- 
ternally generated  by  the  R&D  community. 
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That  such  has  been  the  case  has  been  recognized  by  the  Army  through 
its  recent  establishment  of  ARI  field  units.  An  active  responsibility 
of  the  field  units  is  to  solicit  requirements.  Whether  this  move  trill 
perrait  the  R&D  community  to  initiate  requirements  better  remains  an  open 
question. 

Implications  of  Present  Procedures 

The  existing  procedures  of  the  services,  which  place  major  responsi- 
bility on  the  operating  conanaad  for  as3umir0  the  advocacy  of  a require- 
ment, has  a series  of  profound  implications,  at  least  for  recruit  or  basic 
training.  Understandably,  the  recruit  commander  views  possible  research 
problems  from  the  perspective  of  his  own  area  of  responsibility.  Itis 
attention  tends  to  be  focused  on  ensuring  maximum  output  from  the  current 
subsystem  of  recruit  or  basic  training.  Though  generally  admirable,  such 
a perspective  can  have  deleterious  effects.  If  personnel  successfully 
complete  this  initial  phase  or  training  but  "fail"  or  perform  poorly  .later 
in  the  system,  then  a considerable  cost  to  both  the  service  and  the  indi- 
vidual may  result  from  actions  taken  to  get  the  individual  through  during 
this  recruit  phase.  The  existing  procedure  for  obtaining  data  on  the  long- 
term impact  cf  recruit  training  is  that  of  "feedback"  from  the  field  or 
the  using  unit;  unfortunately,  this  information  is  primarily  impressionistic 
and  fragmentary. 

A second  implication  of  the  almost  exclusive  emphasis  on  "user" 
established  requirements  (which  usually  originate  with  the  recruit -training 
commander)  is  an  emphasis  on  "micro-studies"  and  maintaining  the  "status 
quo. " This  is  not  surprising  since  career  and  assignment  policies  necessi- 
tate command  change  every  two  or  three  years.  Understandably,  the  commander 
is  oriented  toward  his  area  of  responsibility  within  the  system  in  the 
present  and  near  future,  i.e.,  during  his  tour  of  duty  in  the  assignment, 
and  he  tends  to  see  requirements  from  that  perspective. 

A third  implication  is  on  the  conceptual  side.  The  commander  is 
rarely  a trained  researcher  or  knowledgeable  in  detail  on  the  technical 
content  or  methodology  of  R&D.  Experience  indicates  that  an  operational 
problem  or  identified  symptom  often  requires  restatement  or  embodiment 
within  a larger  context  before  an  R&D  problem  can  be  delineated.  Early 
involvement  of  R&D  personnel  in  translating  operational  problems  into  R&D 
questions  would  appear  advantageous.  Such  activity  should  prevent  under- 
taking R&D  of  minor  consequence:  or  potential,  as  well  as  preclude  unnecessary 
duplication  cr  repetition.  Further,  a reasonable  expectation  is  tnat  the 
R&D  community  should  be  responsible  for  initiating  and  conducting  the 
larger  systemic  studies  since  it  should  have  the  required  continuity  of 
interest,  expertise,  and  overall  system  perspective.  Present  procedures 
far  initiating  requirements  do  not  appear  to  foster  such  involvement  of 
the  R&D  community  in  determining  requirements  for  Exploratory  Development 
(6.2)  and  Advanced  Development  (6.3)  funded  activities. 

Obtaining  requirements,  determinirg  priorities,  and  developing  R&D 
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programs  generally  occur  on  an  annual  basis  tied  to  the  ODDR&E  funding 
cycle.  For  human  resources,  the  procedure  appears  to  be  one  in  which 
requirements  are  matched  against  previously  determined  fiscal  alloca- 
tions. Usually,  requirements  exceed  resources  resulting  in  competition 
among  requirements  and  the  determination  of  a fairly  fixed  program. 

Thus,  if  new  requirements  of  a higher  priority  occur  during  the  year, 
the  approach  usually  is  to  "knock  out"  already  established  R&D  activities, 
or  to  delay  initiation  of  other  needed  R&D.  Also,  the  higher  priority 
human  resources  R&D  requirements  tend  to  be  those  with  more  immediate 
impact  and  of  short  duration;  this  tends  to  push  training  technology 
R&D  requirements  toward  problems  that  should  be  worked  on  with  R&D  at 
the  Advanced  Development  (6.3)  and  Engineering  Development  (6.4)  cate- 
gories. The  longer-term  Research  (6.1)  and  Exploratory  Development  (6.2) 
activities  tend  to  receive  the  lower  priorities;  indeed,  they  might  be 
overwhelmed  into  disappearance  were  it  not  for  the  autonomy  retained 
by  the  R&D  community  for  R&D  efforts  in  these  categories. 

The  nature  of  Training  Technology  R&D  has  implications  that  bear 
both  on  the  work  undertaken  and  the  utility  of  findings.  Since  Training 
Technology  R&D  usually  requires  the  study  of  human  subjects  and  the  inter- 
vention or  change  in  existing  training  activities,  there  is  often  a 
reluctance  on  the  part  of  the  military  to  support  "high-risk"  studies, 
or  major  innovation  and  change  in  existing  training  programs.  Therefore, 
tie  R&D  conducted  often  is  of  a very  conservative  and  evolutionary 
nature,  or  is  sufficiently  separated  from  existing  operations  that  determina- 
tion of  possible  impact  is  difficult  to  ascertain.  For  that  reason, 
conceptual  training  technology  research  (6.1  funded)  is  most  often  accomplish- 
ed with  non-military  personnel* 

Where  tne  possible  inpact  of  change  on  operational  performance  can 
be  more  readily  ascertained  (e.g.,  pilot  or  individual  skill  training), 
priorities  are  relatively  easy  to  establish.  However,  since  a considerable 
part  of  recruit  training  is  on  attitude  development  or  on  preparatory 
ski1!  development  required  for  all  enlisted  service  personnel,  the  demon- 
stration of  operational  relevance  is  difficult.  Also,  because  all  personnel 
undergo  this  activity  as  their  intial  experience  in  the  military,  there 
is  a reluctance  to  modify  or  change  traditional  content  or  procedure. 

Such  may  well  explain  why  the  content  of  such  training  has  remained 
fairly  constant  for  all  the  services.  This  might  also  partially  explain 
why  the  Air  Force  has  no  Training  Technology  R&D  requirements  for  recruit 
training  and  why  the  Navy  has  undertaken  R&D  in  this  area  only  on  a sporadic 
and  limited  basis.  In  contrast,  tte  Army  has  had  a continuous  and  fairly 
extensive  Training  T echnology  R&D  program  for  basic  training.  For  a period 
of  years  there  was  agreement  between  the  operational  command  (CONARC) 
and  the  R&D  community  (HumRRO  and  the  Army  Research  Office  at  DA)  that 
a prescribed  amount  of  R&D  (approximately  300  thousand/year)  would  be 
devoted  to  basic  training  and  that  troop  and  resource  support  would  be 
provided.  Further,  an  R&D  activity  would  be  co-located  with  an  operational 
activity  (training  center)  for  carrying  out  the  R&D  and  facilitating  the 
implementation  of  tested  programs  and  procedures  for  use  at  all  training 
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centers.  Also,  significant  to  thejlfesk  Farce  considerations  is  that  the 
Army's  decision  to  devote  continuous  effort  through  this  arrangement 
permitted  R&D  personnel  to  observe  recruit  training  over  a long  period 
of  time  and  assist  in  formulating  R&D  requirements. 

Focus  and  Extent  of  Recruit  Training  R&D 

Considering  the  relative  level  of  expenditure  in  dollars  and  personnel 
involved  in  recruit  or  basic  training,  R&D  in  this  area  has  had  a remarkable 
paucity  of  attention.  Apparently,  few  or  no  attempts  have  been  made 
by  either  the  Air  Force  or  Navy  for  R&D  to  investigate  the  effectiveness 
of  their  instructional  methods.  The  Army  alone,  of  the  tliree  Services, 
has  initiated  Training  Technology  R&D  to  permit  development  of  more  effi- 
cient training  methods  applicable  to  recruit  training. 

hone  of  the  services  appears  to  have  examined  substantially  through 
R&D  the  necessity  for  the  subject  matter  included  in  recruit  or  basic 
training.  The  assumption  appears  to  be  that  the  existing  content  has 
been  and  continues  to  be  necessary;  e.g.,  weapons  instruction,  dismounted 
drill,  and  first  aid  are  all  accepted  as  necessary  for  all.  None  of  the 
3ei”vlees  lias  undertaken  longitudinal  studies  that  would  permit  the  de- 
termination of  the  contribution  of  components  of  recruit  training  on 
attitude  development  or  later  performance;  e.g.,  the  Air  Force's  one-day 
Weapons  instruction  is  viewed  as  primarily  motivational,  yet  tlie  long- 
term effect  of  this  experience  is  apparently  unknown. 

Little  is  known  by  any  of  the  services  of  the  criticality  of,  or 
the  retention  of  skills  and  knowledges  acquired  in  basic  training. 

For  example,  if  skills  learned  in  recruit  or  basic  training  are  fragile 
and  susceptible  bo  rapid  forgetting,  then  questions  arise  as  to  whether 
such  skills  should  be  taught,  or  if  taught,  to  wliat  level  of  proficiency. 
Conceivably,  if  such  skills  ore  critical  to  later  performance,  higher 
standards,  over-learning,  or  integration  with  follow-on  training  might  be 
more  appropriate.  Also,  if  tlie  primary  emphasis  of  recruit  training  is 
to  be  on  attitude  development,  little  information  exists  on  the  comparative 
effectiveness  of  approaches  other  ttiau  those  used  presently  for  developing 
the  desired  attitudes.  That  the  services  differ  in  methods  of  achieving 
their  goals  is  apparent;  that  one  approach  is  more  effective  or  advantageous 
than  another  is  both  unknown  and  apparently  uniuves tigated  . 

Although  the  Army  attends  a bit  more  than  the  other  Services  to  accommo- 
dating individual  differences  during  training,  the  handling  of  individual 
differences  by  all  of  the  services  is  fairly  similar.  Within  an  insti- 
tutional block  the  Army  has  a greater  emphasis  on  student- centered  instruc- 
tion as  compared  to  instructor  centered.  Tlie  general  approach  is  to 
organize  the  recruits  into  small  units  and  have  them  proceed  tliroiv  h train- 
ing in  a single-track  fixed- time  mode. 

Those  trainees  who  have  difficulty  in  achieving  established  goals 
are  either  recycled  tlirough  part  of  the  training,  or  provided  remedial 
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instruction.  An  outstanding  exception  is  the  literacy-remediation 
program  of  the  Army  where  the  instruction  is  geared  to  the  students, 
and  standards  are  based  upon  future  advanced  individual  training 
and  job  requirements  (Ref.  2,  3,  4).  To  a considerable  extent,  the 
single-track  fixed-time  approach  appears  to  be  dictated  by  P.L.  82-51, 
a legal  constraint,  and  by  assignment  procedures,  an  administrative  con- 
straint. Although  there  apparently  is  strong  advocacy  for  existing 
practices,  few  data  are  available  to  support  them  as  the  "better"  ap- 
proach. What  information  does  exist  tends  to  show  attitude  deteriora- 
tion during  basic  or  recruit  training  with  the  greatest  deterioration 
occurring  with  the  more  able  recruit  (Ref.  5,  6,  7). 

Evaluation  of  performance  by  the  Navy  and  Air  Force  are  similar- - 
evaluatlon  of  academic  material  by  paper-and-pencil  tests  and  evalua- 
tion of  other  performance  goals  through  ratings  by  first-line  supervisors 
(NCO's  or  Chiefs).  As  a result  of  Training  Technology  R&D  (ATC- Perform), 
the  Army  now  employs  a mastery- performance  basis  for  evaluation  of  aca- 
demics--a  method  that  incorporates  objectives  and  standards,  and  that  re- 
quires each  trainee  to  reach  a standard  of  performance  in  each  skill 
prior  to  graduation  (Ref.l).  Thus,  there  is  assurance  that  upon  graduation 
from  basic  training  each  trainee  does  in  fact  know  certain  things  and  can 
do  certain  things  to  a required  level  of  proficiency.  In  addition,  the 
first-line  supervisors  judge  for  other  performances  and  adaptability. 

Application  and  Implementation;  Present  Procedure 

At  a formal  level,  the  results  of  Training  Technology  R&D  are  imple- 
mented at  the  direction  and  under  the  guidance  of  the  training  command 
headquarters.  Since  the  Air  Force  cited  no  instances  of  R&D,  comments  on 
utilization  of  Training  Technology  R&D  for  recruits  must  be  restricted  to 
the  Navy  and  Army.  For  the  Navy,  the  procedure  to  utilize  R&D  is  the  pro- 
vince of  CNET,  and  the  role  of  the  R&D  community  is  to  provide  limited 
consultation.  For  the  Army,  the  Infantry  School,  the  proponent  school  for 
basic  training,  and  TRADOC  Headquarters  are  involved  in  the  decision  pro- 
cess on  utilization  of T raining  Technology  R&D.  During  the  current  change- 
over to  performance-based  training  and  evaluation,  the  Army  R&D  community 
has  provided  services  and  products  in  the  form  of  training  materials, 
training  guides,  workshops,  and  extensive  technical  advisory  services.  The 
Army's  approach  has  been  to  have  the  R&D  personnel  work  in  close  proximity 
with  the  operational  command  during  both  the  R&D  phase  and  in  the  utiliza- 
tion and  implementation  of  findings.  This  approach,  although  very  effect- 
ive, does  raise  the  question  of  the  degree  to  which  the  R&D  community 
should  participate  in  implementation  and  the  extent  to  which  RDT&E  funds 
should  be  committed  to  such  activities.  This  may  be  the  "price  to  be  paid" 
in  order  to  assure  that  such  findings  are  used;  alternately,  O&M  funds 
might  be  provided  to  support  additional  involvement  of  the  R&D  community 
in  implementative  activities. 

The  operational  arms  of  the  services,  especially  for  6.2-  and  6.3- 
funded  activities  do  commit  themselves  as  to  their  need  for  specific  re- 
search and  the  value  of  the  information  to  be  obtained.  However,  there 
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appears  to  be  no  formal  mechanism  for  assuring  either  utilization  of 
findings  or  the  maintenance  of  change  once  accomplished.  In  contrast 
to  the  fate  of  new  hardware  when  it  replaces  old  items  in  the  inventory, 
much  of  the  training  technology  implementation  is  susceptible  to  "wash- 
back"  to  the  old  methods  because  new  practices  are  accomplished  by 
people  who  change  both  in  their  ideas  and  assignments.  An  example  of 
this  phenomenon  occurred  with  the  Hawk  Radar  Mechanic.  R&D  accomplished 
in  conjunction  with  the  Air  Defense  School  (USAAES)  demonstrated  that 
attrition  could  be  reduced  with  no  loss  in  proficiency,  and  that  these 
findings  were  maintained  when  the  training  was  managed  completely  by 
USAAES  (Ref.  8).  Adoption  of  this  program,  which  included  integrating 
basic  electronics  training  within  the  context  of  training  on  the  radar, 
occurred  in  the  1968-69  time  frame.  Special,  labs  were  built  to  include 
instruction  and  installation  of  special  signal-generation  sources.  In 
addition,  instruction  on  student  manuals,  POI's  and  training  aids  were 
developed.  The  personnel  responsible  for  the  initial  R&D  effort  worked 
closely  with  school  personnel  until  full  implementation  occurred.  In 
the  early  1970's,  a decision  was  made  to  move  away  from  the  job-oriented, 
functionally  integrated  program  and  return  to  the  lockstep  approach  of 
a block  of  instruction  on  general  theory  before  training  on  the  radar. 

Exactly  why  is  not  known, but  clearly  people  had  changed  from  training 
technology  implementation  to  "washback. " 

Factors  Influencing  Utilization 

Whether  or  not  the  results  of  technical  training  R&D  are  utilized 
appears  to  depend  upon  several  factors : first,  the  urgency  of  the  problem 
to  which  the  findings  might  apply;  secondly,  the  specificity  of  the  R&D 
to  an  identified  problem;  thirdly,  the  scope  of  the  change  required;  and 
fourthly,  the  timeliness  of  presentation  of  the  findings.  Since  R&D 
findings  have  to  be  translated  into  operational  options,  the  involvement 
of  R&D  personnel  in  this  process  would  appear  to  be  beneficial.  Un- 
fortunately, too  often  this  does  not  happen  primarily  because  the  decision- 
maker is  unaware  that  the  R&D  community  has  information  that  might  be  of 
value.  Also,  there  is  a general  unawareness  of  the  potential  value  of  re- 
cruit Training  Technology  R&D  because  usually  the  R&D  already  accomplished 
loses  Identity  when  it  has  been  implemented.  Often  no  one  remembers  or 
has  ever  heard  of  the  R&D  efforts  on  which  current  practice  is  based.  Insti- 
tutional memory  appears  to  be  quite  short.  The  fifth  factor  is  the  manner 
in  which  the  R&D  findings  are  presented  to  the  decision-maker.  Ideally  a 
decision  function  presenting  cost-effective  data  on  the  choices  would  be 
made  available.  The  nearest  approach  to  this  ideal  in  recruit  training  R&D 
is  in  cost-effective  point  data;  e.g.,  presenting  the  cost-effectiveness  of 
varying  training  times  or  instructional  approaches  rather  than  Just  a 
single  comparison.  For  the  most  part,  R&D  findings  have  been  presented  in 
effectiveness  terms,  with  little  to  no  attention  given  to  cost  other  than 
to  indicate  they  would  not  be  greater.  A general  complaint  from  the  user 
is  that  findings  are  presented  in  either  such  a tenuous  or  conplex  manner 
that  utilization  is  hindered  or  precluded.  R&D  reports  are  too  often 
written  for  other  R&D  personnel,  not  for  the  intended  R&D  users. 
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A recent  instance  of  application  of  Army  Training  Technology  R&D 
for  recruit  training  illustrated,  many  of  the  above  points.  It  also 
shows  the  potential  for  substantial  pay-off  for  training  R&D.  As  part 
of  its  commitment  to  increase  training  efficiency  and  effectiveness, 

TRADOC  is  studying  the  possibility  of  integrating  the  7 weeks  of  Basic 
Combat  Training  (BCT)  and  8 weeks  of  Advanced  Individual  Training  (AIT) 
into  One  Station  Unit  Training  (OSOT)  of  12  weeks  for  Infantry,  13  weeks 
for  Armor  and  l4  weeks  for  Artillery  to  replace  the  present  fifteen-week 
sequence  of  BCT  and  AIT.  This  specific  alternative  of  combining  basic 
and  advanced  training  was  addressed  by  the  R&D  community  for  a combat- 
support  training  course  six  years  ago  (Ref.  9)»  fifteen  years  ago  for 
Armor  training  (Ref.  10)  , and  two  years  ago  for  Infantry  training  (Ref.  l). 
Fortuitously,  there  existed  sufficient  institutional  memory  in  both  the 
operational  and  R&D  communities  that  senior  personnel  at  TRADOC  could 
be  apprised  of  the  findings  and  provided  valuable  data  bearing  on  this 
question. 

The  information  required  for  the  decision-maker  (CG,  TRADOC)  in- 
volved summarization  of  some  seven  studies  dating  from  1955  to  present 
on-going  research  (Ref.  11,  12,  10,  9,  1,  13).  As  a result  of  direct 
interaction  between  R&D  personnel  and  TRADOC  policy  makers,  the  decision 
was  made  (by  CG,  TRADOC)  that  the  R&D  findings  would  be  incorporated  into, 
and  serve  as  a basis  for,  the  recommendation  that  such  integration  of  train- 
ing occur.  A major  factor  facilitating  this  decision  process  was  that  the 
R&D  information  was  organized  to  focus  on  the  operational  question  and  was 
presented  in  cost-effectiveness  terms.  It  was  organized  for  the  decision- 
makers, not  for  R&D  personnel.  The  potential  pay-off  of  this  implementa- 
tion is  over  $6.0  million  per  year  in  savings  of  training  costs,  savings 
of  over  2,600  trainee  man-years  per  year,  and  release  of  seme  296  permanent- 
party  training-manpower  spaces  for  use  in  operational  units. 

In  the  above  instance,  the  R&D  had  been  accomplished,  the  findings 
were  retrieved,  and  since  there  was  a history  of  interaction  between  R&D 
and  operational  personnel,  timely  communication  occurred. 

There  appears  to  be  a need  for  continuous  interfacing  of  the  R&D  and 
operational  communities.  Such  personnel  should  be  cognizant  of  operational 
problems  on  the  one  hand,  and  they  should  have  access  to  completed  or  on- 
going findings  and  R&D  personnel  that  might  be  brought  to  bear  on  the 
operational  problems.  These  "brokers"  need  to  have  access  to  both  operation- 
al policy  makers  and  R&D  managers.  If  the  R&D  community  was  knowledgeable 
about,  and  participated  in,  providing  information  for  policy  decisions, 
then  there  likely  would  be  greater  utilization  of  R&D,  more  decisions 
would  be  based  upon  data,  and  greater  support  for  R&D  efforts  to  explore 
more  general  problems. 

The  acceptance  and  implementation  of  R&D  findings  are  dependent  upon 
the  consequences  for  the  operational  commander.  For  the  commander  of  a 
recruit  training  center,  emphasis  on  increased  proficiency  and  reduced 
attrition  appear  to  be  of  priority  importance.  Reductions  in  training 
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time  (which  could  result  in  large  overall  savings  as  indicated  above) 
generally  do  not  enjoy  the  same  priority.  This  is  in  part  explained  by 
the  present  accounting  procedures  that  base  indirect  budgets  partially 
on  direct  personnel  costs,  and  thus  act  as  a negative  incentive  for  the 
commander  to  emphasize  reduction  in  training  time  or  acceleration  of 
trainees.  Consideration  should  be  given  as  to  how  the  recruit  training 
commander  could  share  the  time  or  personnel  savings  resulting  from  im- 
plementing efficient  procedures. 

3 .6  CONSIDERATION  (ANALYSIS  AND  EVALUATION)  OF  ALTERNATIVE  MANAGEMENT 

APPROACHES  AND  STRUCTURES  (COST-EFFECTIVENESS  CRITERIA) 

The  services  were  all  adamant  in  their  position  that  recruit  or 
basic  training  was  sufficiently  unique  that  there  was  no  possibility  of 
common  recruit  training  for  all  services.  The  R&D  perspective  of  the 
services'  responses  fairly  well  parallel  the  operational  approach.  Since 
the  Air  Force  reported  little  to  no  R&D  on  recruit  training,  and  the  Navy 
only  sporadic  and  limited  efforts,  there  exists  no  data  base  on  which  to 
compare  alternative  managerial  approaches  to  recruit  training.  However, 
examination  of  the  programs  of  the  services  does  show  some  communality. 

All  are  involved  with  attitude  development,  imparting  of  basic  skills  and 
knowledges,  and  remediation  programs,  e.g.,  literacy. 

For  conceptual  R&D  activities  at  the  6.1-Research  level,  it  would 
appear  that  either  a centralized  DoD  activity,  or  lead-service  approach, 
might  be  advantageous;  e.g.,  in  methodological  research  required  for 
longitudinal  studies,  and  in  basic  attitude  research. 

For  Exploratory  Development  (6.2),  a lead-service  concept  would  appear 
reasonable.  For  example,  all  services  are  faced  with  literacy  problems. 
Also,  all  services  incorporate  physical  fitness  as  an  integral  component 
of  recruit  training,  and  they  all  are  interested  in  developing  discipline. 

In  contrast,  Advanced  Development  activities  (6.3),  do  appear  to  be 
service-specific  since  these  development  activities  must  deal  with  engineer- 
ing and  testing  programs  applicable  to  the  specific  service  in  question. 

Since  the  Army  is  the  only  service  that  has  had  anything  approaching 
a continuous  R&D  program  on  basic  training,  it  is  not  surprising  that  it 
also  has  a greater  history  of  utilization  of  R&D.  As  such,  Army  R&D 
appears  to  be  in  the  best  position  to  assume  the  role  of  a lead  service 
in  6.2-Advanced  Development  efforts  on  recruit  training. 
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3.7  CONCLUSIONS 

1.  The  justification  for  undertaking  Training  Technology  R&D  for 
recruit  training  is  threefold:  (a)  all  enlisted  persons  experience  it, 

(b)  this  phase  of  training  involves  indoctrination  into  the  military 
service,  and  preparation  for  later  training,  and  ultimately  operational 
capability,  and  (c)  the  cost  of  this  training  is  considerable  because  of 
the  large  number  of  trainees  involved  and  the  sizable  attrition  rates 
among  first-term  personnel. 

2.  All  indications  are  that  the  training  commands  have  attended  to 
these  matters  to  some  extent  over  the  years,  but  that  the  R&D  communities 
of  the  services  have  had  different  degrees  of  involvement.  The  Air 
Force  reported  no  such  research,  the  Navy  sporadic,  and  the  Army  reported 
sustained  involvement  with  an  emphasis  on  instructional  methods  and  evalua- 
tion procedures. 

3.  Training  Technology  R&D  requirements  for  recruit  training  have 
emphasized  improvement  of  the  existing  system  within  fairly  constrained 
limits.  The  quality  of  requirements  reflects  the  degree  of  interaction 
between  the  R&D  community  and  the  training  commands. 

4.  The  impact  of  Training  Technology  R&D  for  recruit  training  parallels 
the  R&D  investment  made  by  the  services . In  addition  to  the  sustained 
effort,  utilization  of  Training  Technology  R&D  seems  to  require  seme 
group  or  agency  performing  the  transfer  function. 

5.  That  Training  Technology  R&D  can  make  a contribution  to  recruit 
training  appears  clear.  Why  this  potential  has  not  been  fully  realized 
is  not  so  clear.  Some  of  the  factors  that  inhibit  such  realization 
have  been  discussed  in  previous  sections  of  this  chapter  and  are 
reflected  in  the  recommendations.  In  addition,  the  recommendations  focus  on 
the  generation  of  Training  Technology  R&D  requirements,  program  development, 
and  required  areas  of  Training  Technology  R&D  applicable  to  recruit 
training . 


3.8  RECOMMENDATIONS 

1.  Procedures  should  be  modified  to  ensure  that  trainee  evaluation 
occurs  by  demonstrating  proficiency  and  not  time.  DoD  should  request 
that  modifications  be  made  in  Public  Law  82-51,  which  currently  utilizes 
time-in-training  as  the  criterion  of  preparedness. 

2.  Existing  administrative  systems  should  be  modified  to  provide 
greater  incentives  to  utilize  R&D  findings.  In  recruit  training,  the 
major  change  needed  is  to  allow  the  command  to  share  in  savings  accrued 
through  innovations  in  training.  Procedures  that  allow  the  R&D  community 
to  share  in  savings  resulting  from  implementation  of  Training  Technology 
R&D  findings,  for  example,  cost  reimbusement  for  R&D  personnel  engaged 

in  implementation  activities,  should  be  provided  without  reduction  in 
the  technology-base  level  of  funding. 
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3.  Alternative  procedures  to  ensure  greater  likelihood  of  initial 
implementation  and  maintenance  of  changes  initiated  should  be  developed 
and  tested.  Two  alternatives  suggested  are  (a)  the  establishment  of 
an  R&D  "broker"  whose  primary  responsibility  would  be  to  interface  with 
the  R&D  and  recruit-training  communities,  and  (b)  the  commitment  of  a 
proportion  of  R&D  personnel  to  an  implementation  role  on  a cost-reimbursable 
basis . 

1.  Each  of  the  services  should  identify  and  maintain  Training  Technology 
R&D  for  recruit  training  on  a sustained  basis.  Especially  required  are 
longitudinal  studies  to  determine  the  relationship  of  content  and  procedure 
to  later  success  and  performance  in  the  services. 

5.  Present  procedures  for  formulation  of  Training  Technology  R&D 
requirements  and  program  development  should  be  modified  to  provide 
greater  involvement  of  the  R&D  community  in  recruit  training,  accompanied 
with  responsibility,  authority  and  accountability,  to  generate 
requirements  and  to  undertake  R&D. 

6.  For  recruit  Training  Technology  R&D,  a lead  service  approach  should 
be  established  for  selected  Exploratory  Development  (6.2)  activities,  and 
the  assignment  of  initiative  and  leadership  roles  made  to  specific  services 
in  R&D  areas  such  as  literacy,  physical  fitness,  and  attitude  development. 
The  implementation  of  R&D  findings  should  be  left  to  each  service . 
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CHAPTER  4 

SPECIALIZED  SKILL  TRAINING* 


4 . 1 GENERAL  DESCRIPTION 

Specialized  skill  training,  for  officers  and  enlisted  per- 
sonnel, provides  the  skills  and  knowledges  required  to  operate 
the  military  forces.  The  range  of  courses  offered  for  such 
training  is  very  wide  and  includes,  for  example,  basic  electricity, 
typing,  jet  aircraft  maintenance,  law  enforcement,  weapons  mechanic, 
food  service,  radio  operation,  computer  systems,  and  nuclear 
reactors.  Skill  training  accounts  for  about  55  per  cent  of  the 

255.000  man-years  and  52  per  cent  of  the  $6.9  billion  spent  each 
year  for  all  types  of  military  training.  The  magnitude  of 
specialized  skill  training  is  suggested  by  the  following  selected 
data  for  FY  1976. 

4.2  AMOUNT  AND  COST  OF  SKILL  TRAINING** 

At  any  one  time,  about  140,000  enlisted  and  officer  personnel 
are  in  various  phases  of  skill  training;  the  annual  input  is  1.3 
million,  of  whom  about  5 per  cent  are  lost  through  attrition. 

About  7100  courses  are  offered,  with  course  lengths  that  vary  from 
a few  days  to  a year;  the  average  length  is  about  60  days.  About 

126.000  military  and  civilian  personnel  work  In  support  of  skill 
training  at  about  86  facilities.  The  annual  funding  is  about 
$3.6  billion,  of  which  $1.4  billion  are  for  pay  ar.d  allowances  of 
the  students.  About  10  per  cent  of  the  skill  training  load  (as 
well  as  of  all  training)  is  conducted  for  the  reserves  by  the 
active  training  establishments.  About  56  per  cent  of  the 
training  of  reserves  is  in  the  specialized  skill  area.  (See 
Tables  4-1  through  4-4.) 

The  140,000  military  rnan-years  spent  annually  in  skill  training 
use  up  about  5 per  cent  of  the  total  time  available  to  the  military 
forces  (3-0  million  men,  including  0.9  million  reserves)  in  FY  1976; 
this  figure  rises  to  9 per  cent  when  all  types  of  military  training 
are  included. 

Table  4-5  shows  6ome  trends  in  skill  training  between  FY  1975 
and  FY  1976.  Only  total  data  for  DoD  are  shown.  Between  these  two 
years,  input  and  output  are  up  3 per  cent,  but  the  load  remains 
constant.  There  have  been  reductions  in  the  number  of  courses  (down 
18  per  cent),  number  of  training  facilities  (down  3 per  cent)  and  the 
number  of  personnel  In  support  of  training  (down  3 per  cent).  The 
aggregate  cost  of  training  increased  1 per  cent. 

* Jesse  Orlannky 

**  Detailed  training  load  and  cost  data  and  descriptions  of  specialized 
skill  training  programs  are  presented  in  Appendix  4-1. 
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TABLE  4-1 

NUMBER  OF  STUDENTS  IN  SKILL  TRAINING,  FY  1976 


Type  of  training 

Input 

Output 

Load 

Initial  skill  training 

Enlisted 

542,363 

496,926 

90,485 

Officer 

25,937 

25,494 

5,841 

Skill  progression  (advanced) 

Enlisted 

186,946 

178,511 

23,914 

Officer 

32,961 

32,345 

5,776 

Functional  training  (other) 

Enlisted  and 

Officer 

466,193 

455,038 

14,448 

Active  Forces 

(1,147,320) 

(1,088,161) 

(126,899) 

Reserve  components 

( 107,080) 

( 100,153) 

( 13,565) 

DoD  TOTAL 

1,254,400 

1,188,314 

140,464 

» 

Source:  MMTR  FY  1976,  Chapter  V 


TABLE  4-2 
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NUMHER  OF  COURSES,  AVERAGE 
COURSE  LENGTH,  AND  ATTRITION  FY  1976 
(Limited  Data) 


Type  of  Training 

Army 

Navy 

Marine 

Corps 

Air 

Force 

Initial  Skill  Training 

Enlisted 

No.  of  courses 

Average  courre 

341 

106 

278 

236 

length  (days) 

Average  attrition 

62 

^3 

76 

100 

rate 

9f> 

% 

10 % 

6% 

Officer 

No.  of  courses 

Average  length 

- 

17 

61 

54 

(days) 

Average  attrition 

6o 

99 

74 

87 

rate 

Skill.  Progression  Training 

Enlisted 

No.  of  courses 

Average  course 

87 

1388 

218 

1600 

length  (days) 

Projected  attrition 

63 

52 

74 

32 

rate 

Ho 

6$ 

2$ 

Officer 

No.  of  courses 

Average  course 

16 

135 

85 

550 

length  (days) 

Average  attrition 

32  wks 

51 

104 

23 

rate 

Functional  Training 

Enlisted  and  Officer 

No.  of  courses 

Average  course 

159 

1566 

191 

8 

length  (days) 

56 

4 

37 

7 

Source:  MNfFR  py  1976,  Chapter  V 


r 


4-4 


L. 


TABLE  4-3 

SKILL  TRAINING  FACILITIES  AND  MANPOWER,  FY  1976 


Schools,  centers, 
commands 

Total 

Manpower  (000) 
in  support  of  trainin'. 

Military  Civilian 

Army 

28 

43.0 

28.6 

Navy 

34 

18.6 

4.5 

Marine  Corps 

15 

4.9 

0.6 

Air  Force 

7 

17.3 

9.0 

Joint 

4 

DoD  TOTAL 

86 

83.8 

42.5 

Source : MNETR  FY  1976 


Schools:  Ch.  IX 

Manpower:  p.  VTII-5 


L 


TABLE  4-4 


FUNDING  (000,000)  FOR  SKILL  TRAINING,  FY  1975,  FY  1976 

(Mixed  Data) 


Pay  and 

Allowances  FY  1976 


(1) 


Fixed 

Cost  FY  1975 


(2) 


Variable 
Cost  FY  1975 


(2) 


Aggre- 
gate FY  197( 


Army 

$ 584 

($443) 

($  790) 

$1,887 

Navy 

482 

( 154) 

( 295) 

879 

Marine  Corps 

85 

( 33) 

( 26) 

154 

Air  Force 

235 

( 159) 

( 212) 

632 

DoD  TOTAL 

$1,386 

($789) 

($1,323) 

$3,552 

NOTE:  This  table  contains  data  from  NMTR  FY  1975  and  MMTR  FY  1976  which  are 
not  directly  comparable.  "Aggregate"  applies  only  to  FY  1976  data. 


Source: 


MNETR  FY  1976,  p.  X-3 
MNETR  FY  1975,  P*  Xll -4 
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About  5 per  cent  of  aU  DoD  specialized  skill  training  is 
conducted  outside  the  parent  service,  about  half  of  which  is 
for  the  Marine  Corps  alone.  The  amount  of  interservice  skill 
training  has  increased  slightly  (0.6  per  cent)  between  the  two 
years  under  review. 

4.3  FUNDS  FOR  R&D  ON  SKILL  TRAINING 

The  total  budget  for  R&D  on  education  and  training  appears 
to  be  as  follows: 


FY 

Budget 

(in  Millions) 

1972 

$26.4 

1973 

29.8 

1974 

36.3 

1975 

42.2 

1976 

47.5 

(request) 

Source:  FY  1972,  1973  TCP 

FY  197^  - 1976  ODDR&E,  Human  Resources 

The  composition  of  these  budgets  for  FY  1974-1976  is  shown  by  Program 
Areas  in  Table  4-6  and  by  service  in  Table  4-7. 

It  would  be  difficult  to  allocate  these  funds  to  skill 
training  and  the  other  types  of  training  considered  by  this  Task 
Force,  i.e.,  according  to  the  categories  which  appear  in  the 
Military  Manpower  Training  Report.  Although  it  would  have  been 
useful  to  relate  R&D  on  training  to  its  utilization  in  training, 
this  Task  Force  has  not  been  able  to  do  so. 

The  difficulty  encountered  by  this  Task  Force  in  evaluating 
the  R&D  program  on  skill  training  is  not,  in  itself,  intended  to 
be  critical  about  the  quality  of  the  R&D.  Much  of  the  R&D  is 
known  to  be  competent  and  relevant.  What  is  obviously  lacking 
is  the  information  needed  to  assess  whether  the  distribution  of 
R&D  funds  among  the  various  tasks  in  the  program  properly  follows 
some  relationship  to  the  probable  benefit  of  their  results,  on 
the  assumption  that  the  R&D  would  produce  its  anticipated  results. 

If  such  analyses  have  been  accomplished,  one  imagines  that  the 
services  would  have  been  proud  to  make  them  available. 

Two  documents  published  by  the  DoD  contain  information  useful 
for  describing  and  coordinating  various  efforts  in  training 
technology.  These  axe  the  Military  Manpower  Training  Report 
and  the  Technology  Coordination  Paper  on  Human  Resources,  which 
provide  the  data  appearing  in  this  chapter.  However,  the  two 
reports  describe  activities  related  to  training  in  categories 
which  are  not  directly  applicable: 


TABLE  4-5 


SOME  COMPARISONS  ON  AMOUNT  OF  SKILL 
TRAINING,  FY  1975  AND  FY  1976  (DoD  TOttlS  ONLY) 


ITEM 

FY75 

FY76 

Change 

Input 

1,218,196 

1,254,400 

+3$ 

Output 

1,151,484 

1,188,314 

+3 

Load 

140,847 

140,464 

0 

No.  of  courses 

8,660 

7,096 

-18 

No.  of  training  facilities 

89 

86 

-3 

No.  of  persons  in  support 
of  training 

130,137 

126,656 

-3 

Aggregate  cost  ( in  $ Millions ) 

3,502 

3,552 

+1 

Source:  FY  1975:  ""back-up  compilations"  dated  28  April  1975  provided  by 
Keene  Peterson,  Manpower  Programs  Directorate,  OASD  (M&RA) 


FY  1976:  MMTR  FY  1976 


TABI£  4-6 


4-8 


DoD  BUDCET  FOR  RUT&E  IN  EDUCATION 
AND  TRAINING  BY  PROGRAM  AREAS , FY  1974-1976 


($  Millions) 


Program 

1974 

Fiscal  Year 

1975 

1976 

1976T 

Planning  & Evaluating  Training 

Programs 

1.8 

1.9 

2.1 

Design  of  Education  and 

Training  Media 

3.1 

4.0 

4.5 

Trainee  Evaluation 

1.5 

2.1 

1.9 

New  Training  Systems 

7.2 

9.0 

10.0 

Technology  Appl.  to  Special 

Training  Problems 

2.8 

2.8 

3.6 

(1) 

Sub-Total 

16.4 

18.8 

22.1 

Engineering  Technology  for  (2) 

Education  and  Training  Systems 

10.8 

9.7 

10.5 

Prototype  Training  Devices, 

Simulators  and  Computer  Systems 

6.4  funding  v2) 

9-1 

13.7 

14.9 

Total 

36.3 

42.2 

47.5 

Source:  ODDR&E,  Human  Resources,  21  May  1975 

(1)  This  subtotal  excludes  funding  for  training  device  technology, 
prototype  training  devices  and  simulators , and  other  engineering 
projects  related  to  the  Human  Resources  Program. 

(2)  Includes  the  following  program  elements  in  the  Human  Resources 
TCP:  64715A,  64703N,  74227F,  63702N,  W4308,  and  about  $0.2  million  in 
6.5  funds . Excludes  funding  from  the  following  program  elements: 

62763N,  63102F,  1193,  1958,  62709E. 


TABLE  4-7 
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DoD  BUDGET  FOR  RDT&E  IN  EDUCATION 
AND  TRAINING  BY  SERVICES  AND  AGENCIES,  FY  1974-1976  ($  Millions) 


FY1971* 

FY1975 

FY1976 

FY  1976T 

Army 

6.1 

0.4 

0.7 

0.7 

6.2 

1.4 

2.0 

2.8 

6.3 

3.7 

2.7 

3.6 

6.4 

2.3 

3.2 

3.4 

6.5 

• 

Total 

7.8 

8.6 

10.5 

Navy 

6.1 

0.5 

0.5 

0.6 

6.2 

3.9 

4.6 

5.7 

6.3 

5.3 

5.6 

6.7 

6.4 

6.8 

8.9 

8.8 

6.5 

“ 

— 

Total 

16.5 

19.6 

21.8 

Air  Force 

6.1 

0.7 

0.7 

0.9 

6.2 

2.0 

3.0 

3.5 

6.3 

6.6 

6.0 

5.5 

6.4 

- 

1.6 

2.7 

6.5 

0.1 

0.2 

0.1 

Total 

uT5 

12.7 

DAREA 

6.1 

0.4 

0.4 

6.2 

2.5 

2.1 

2.0 

Total 

2.5 

2.5 

2.4 

M&RA 

6.5 

0.1 

0.1 

0.1 

GRAND  TOTAL 

36.3 

42.3 

47.5 

Source:  ODDR&E,  Human  Resources,  21  May  1975 
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CATEGORIES  USED  IN  EACH  REPORT 


MMTR 

Recruit  training 
Officer  acquisition  training 
Specialized  skill  training 
Flight  training 

Professional  development  training 
Training  manpower 

Training  organization  and  f anilities 
Training  funding  and  costs 
Balanced  use  of  training  resources 
Reserve  components  training 


TCP 

How  to  plan  and  evaluate 

educational/training  program 

How  to  design  education/ 
training  media 

How  to  evaluate  trainees 

New  generation  educational/ 
training  systems 

Guidepost  applications  of 
technology  to  special 
educational/training  problems 

Design  and  engineering  of 
training  devices 

Prototype  training  devices 


Because  the  various  categories  are  not  directly  comparable,  it  is 
difficult  to  determine  whether  the  allocation  of  funds  for  R&D 
is  directed  towards  solving  problems  which  may  have  the  largest 
impact  towards  reducing  expenditures  for  training.  The  question 
as  to  whether  these  two  reports  could  be  made  more  directly 
comparable,  together  with  an  evaluation  of  the  presumed  benefits 
(as  well  as  problems)  that  might  flow  from  doing  so  should  be 
addressed  directly. 

The  Technology  Coordination  Paper  (TCP)  on  Human  Resources 
(30  March  1973,  P-  12)  gives  the  highest  priority  to  education 
and  training  as  an  important  area  for  R&D.*  However,  the  TCP 
shows  no  analytic  effort  which  might  relate  the  distribution  of 
these  funds  to  areas  of  greatest  possible  payoff,  either  with 
respect  to  various  methods  of  training  or  to  improved  effective- 
ness of  the  operating  and  support  forces. 


4.4  CURRENT  STATUS  OF  SKILL  TRAINING 

The  methods  used  in  current  skill  training  vary  almost  as 
widely  as  the  subject  matter.  The  methods  include  conventional 
lecture  and  discussion  and  a very  wide  use  of  display  material, 
charts,  slides , movies,  television,  working  models,  simulations, 
and  Llie  like. 


* The  Technology  Coordination  Paper  (TCP)  on  Human  Resources 
(30  March  1973 > p.  12)  is  presented  in  Appendix  4-2. 
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The  development  of  lesson  plans,  instructional  materials, 
and  course  tests  probably  equals  the  best  current  practise  in 
the  high  schools.  The  training  of  the  instructors,  though  not 
directly  comparable  to  that  offered  at  the  best  teachers'  colleges, 
is  probably  superior  to  that  offered  to  or  required  of  college 
instructors.  That  is  to  say,  the  services  conduct  skill  training 
in  a thoroughly  professional  manner  with  a wide  use  of  the  most 
up-to-date  educational  practises. 

A good  example  is  the  current  emphasis  on  self-paced  training 
which  should  be  regarded  as  the  implementation  of  R&D  efforts 
supported  by  the  services  and  ncu-defense  agencies  for  more  than 
15  years.  Self-paced  training  generally  depends  on  a series  of 
graded  lesson  plans,  individualized  training  materials  (often 
audio  and/or  video  cassettes)  and  end-of-lesson  tests  before  the 
trainee  may  proceed  to  the  next  unit  or  lesson.  Instructors  are 
usually  available  for  assistance  on  an  individual  basis.  The 
services  have  also  started  to  use  computer-aided  and  computer- 
managed  instruction,  and  will  do  so  increasingly.* 

The  direct  effects  of  self-paced  learning  include  a review 
of  material  taught  in  courses  to  ensure  that  their  content  is 
relevant  to  job  performance  rather  than  simply  "nice-to-know" j 
and  that  the  intermediate  (lesson-to-lesson)  and  end  results  of 
training  be  specific  and  testable  by  objective  means,  in  order 
to  measure  progress,  establish  qualification  standards  and  evaluate 
the  benefits  of  training.  The  indirect  effects  include  pressure 
on  the  manpower  system  to  improve  its  control  over  the  number 
and  types  of  jobs  in  the  military  system,  when  they  have  to  be 
filled  and  refilled,  the  training  and  lead-time  requirements  for 
operating  and  maintaining  new  weapon  and  support  systems,  and 
training  for  career  progression.  An  interesting  improvement  in 
the  more  efficient  use  of  personnel  comes  from  the  need,  already 
in  practice,  to  assign  and  release  personnel  individually  to  their 
new  jobs  when  they  have  completed  their  training,  in  a self-paced 
mode.  This  is  in  marked  contrast  to  the  conventional  (or  lock-step 
method)  where  release  of  the  entire  class  to  new  duty  stations 
is  held  up  by  the  pace  of  slower  learners. 

Another  important  consequence  of  self-paced  learning  arises 
from  the  need  to  develop  packets  of  training  material,  in  a 
graded  series,  which  can  be  used  by  individual  students.  Once 
this  has  been  accomplished,  it  becomes  feasible  to  consider  and 
test  the  effectiveness  of  other  potential  improvements  such  as 
shifting  the  location  of  training  from  schools  to  operational 
bases.  The  use  of  audio-visual  cassettes,  and  the  additional 
use  of  the  data  processing  capability  already  present  in  various 
military  systems  for  training  purposes  (called  "embedded  training") 
are  early  examples  of  an  anticipated  shift  in  some  training  from 
the  school  to  the  operational  base.**  This  would  not  only  save 
travel  and  per  diem  costs  on  account  of  training,  but  would  also 

~*  A brief  description  of  the  services'  use  of  computer-aided  and  computer- 
managed  instruction  is  given  in  Appendix  4-3. 

**  Appendix  4-4  is  an  explanation  of  embedded  training. 
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permit  the  use  of  less  productive  time  of  personnel  on  operating, 
bases  for  purposes  of  training.  However,  the  effectiveness  as 
well  as  efficiency  of  training  under  such  new  circumstances 
remain  to  be  established.  (Baker  197M 

4.9  it&D  ON  SKILL  TRAINING 

To  a very  large  extent , the  military  R&D  progreuns  must  be 
credited  with  the  foresight  and  support  which  have  led  to  the 
present,  generally  progressive,  level  of  technical  knowledge 
about  skill  training.  To  a first  approximation,  the  training 
methods  and  adjunct  equipment  used  for  skill,  training  by  the 
services  are  as  advanced  as  those  used  anywhere  else  in  formal 
training,  at  the  high  school  and  college  levels,  and  in  industry 
(to  select  comparable  age  groups  and  ranges  in  subject  matter).* 
Considerable  portions  of  the  relevant  research  in  the  universities 
and  industry  have  been  supported  by  R&D  funds  for  Human  Resources 
and  Information  Processing.  Significant  portions  of  the  research 
have  been  conducted  within  the  human  resources  laboratories  of 
the  military  services. 

In  earlier  years,  most  of  the  R&D  on  training  was  basic  and 
exploratory  (6.1  and  6.2)  in  nature,  with  relatively  little 
effort  devoted  to  its  implementation  (6.3,  6.4).  This  was  a clear 
conceptual  gap  because  the  products  of  R&D  in  training  need 
advanced  and  engineering  development,  as  well  as  operational 
test  and  evaluation,  before  they  can  be  qualified  for  full 
operational  use.  This  may  not  be  obvious  when  the  product 
consists  of  instructional  methodologies,  lesson  plans  a 1 tests, 
perhaps  because  these  exist  primarily  in  the  form  of  papers  and 
reports.  Advanced  development  and  tests  are,  of  course,  inescapable 
requirements  when  the  product  consists  of  flight  simulators  and 
other  mechanized  types  of  training  equipments.  Fortunately, 
this  gap  is  beginning  to  be  closed  and  funding  in  support  of 
training  technology  can  now  be  found  in  all  categories  of  RDT&E 
funds. 


Yet  it  is  characteristic  of  the  effort  of  this  DSB  Task  Force 
that  the  services  have  not  been  able  to  provide  much  detailed 
knowledge  about  the  funding,  content  of  programs,  progress  and 
accomplishments  in  these  areas  over  the  past  few  years. 

Almost  all  of  the  R&D  which  has  contributed  to  improving 
the  effectiveness  and/or  efficiency  of  skill  training  is  the  result 
of  side-by-side  comparisons,  i.e.,  observing  differences,  if  any, 
between  two  methods  of  training.  The  differences  between  the  two 
methods  of  training  are  measured  by  the  amount  of  time  required 
to  achieve  some  level  of  mastery  and/or  the  level  of  performance 
after  a fixed  amount  of  trials  or  time  in  training.  This  is  a 
useful  bit  of  information  for  an  educational  technologist,  but 

* Training  Analysis  and  Evaluation  Group  (TAEG)  Report  No.  13-1,  "Analysis  of 
Commercial  Contract  Training"  is  a study  of  the  feasibility  of  utilizing 
commercial  sources  to  provide  training  for  the  Navy  and  Marine  Corps 
in  selected  skill  areas.  A summary  of  this  report  is  provided  in  Appendix 

4-5. 
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it  dees  not  tell  the  manager  of  training  whether  he  should  institute 
the  "better"  method  of  training.  To  do  so,  the  manager  also  needs 
to  know  whether  the  observed  effects  (superiority)  are  retained 

some  reasonable  amount  of  time  after  the  completion  of  the  experi-  t 

ment.  He  also  wants  to  know  whether  the  results  apply  only  to 

the  efficiency  of  the  training  procedure,  which  is  important  J 

in  its  own  right  or,  if  we  are  more  fortunate,  to  the  quality  of  ! 

performance  on-the-job.  If  the  latter  is  true,  then  additional 

savings  are  possible  in  the  number  of  men  required  on  the  job  or  J 

in  the  umount  and  quality  of  the  work  that  they  can  accomplish.  ' 

Finally,  the  manager  also  wants  to  know  something  about  the  costs,  j 

if  any,  to  develop  the  new  training  equipment  and  procedures  • 

needed  before  he  can  realize  their  anticipated  benefits,  and  / 

something  about  the  cost  of  RDT&E  to  confirm  the  value  of  the  new 

training  technology.  i 

Very  little  R&D  in  training  technology  has  been  evaluated  by 
the  criterion  of  utility  in  terms  of  cost-and-benefit . The 
failure  to  perform  adequate  cost-benefit  analyses  of  RDT&E  is 
hardly  greater  in  training  technology  than  in  many  other  areas  of 
the  DoD  technology  base  effort.  However,  this  type  of  equality 
offers  little  comfort  beyond  that  found  in  plans  which  the  services 
have  for  embarking  on  such  studies.  A major  change  in  the  structure 
(if  not  the  competence)  of  the  R&D  establishment  in  training  is 
required  before  one  can  hold  out  any  reasonable  prospect  for 
success  in  cost-benefit  studies.  The  human  resources  labora- 
tories and  directorates  of  the  services  need  a massive  infusion 
of  econometric  talent  not  now  found  among  their  personnel.  Needed 
almost  as  much  are  cost-analysis  personnel,  or  at  least  the 
development  of  a capability  to  use  and  interpret  the  various 
types  of  cost  and  management  data  already  being  collected  by  the 
services.  Since  cost-benefit  analysis  of  training  is  a new  area 
of  concern,  it  is  likely  that  new  types  of  cost  and  performance 
data  will  have  t.o  be  collected  to  guide  R&D  on  training. 

It  is  only  fair  to  point  out  that  some  efforts  have  been 
made  to  assess  the  cost  and  benefits  of  various  methods  of  training. 

These  would  include,  as  examples,  some  studies  conducted  by 
HumRRO  (summarized  in  a memo  prepared  by  W.  A.  McClelland  for 
this  DSB  Tank  Force,  22  Jan  1975)*>  a cost  savings  analysis  of 

maintenance  training  (Hdqtrs.  58th  Combat  Support  Group,  Luke  * 

AFB,  25  Apr  1974),  and  development  of  a methodology  for  estimating 

the  cost  of  Air  Force  OJT  (Samers,  Dunham  and  Nordhouser,  AFHRL- 

TR-74-34  July  1974).  The  most  systematic  conceptual  effort  in 

this  area  is  being  undertaken  by  RAND  with  support  by  DARBA. 

(Human  Resources).  Doubtless,  some  studies  may  have  been  over- 
looked in  this  overview;  failure  of  the  services  to  bring  them  to 
our  attention  may  be  regarded  as  a contributing  factor.** 

* Appendix  4-6  is  the  wjA.  McClelland  memorandum  of  22  January  1975. 

**  Attention  is  drawn  to  an  Army  reply  which  says  that  cost-effective- 
ness studies  require  information  that  is  costly  to  come  by  and 
which  can  be  analyzed  only  by  6.5  study  and  analysis  funds.  (Memo 
to  Taylor  from  Barber  19  Feb  1975>  enclosure  8.)  See  Appendix  4-7. 
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4.6  RDT&E  AND  THE  OPERATIONAL  APPLICATION  OF  RESULTS 

Development  of  the  technology  base  on  training  in  general 
and.  on  skill  training  in  jjarticular  is  performed  by  about  ten 
major  defense  laboratories.  These  human  resources  laboratories, 
which  perform  this  R&D,  share  the  characteristics  of  most  other 
defense  laboratories  engaged  in  the  technology  base  effort.  The 
performing  personnel  are  civil  servants,  associated  with  a limited 
number  of  military  personnel.  Much  of  the  work  is  done  in-house, 
but  with  appreciable  support  by  means  of  contracts.  A significant 
part  of  the  funds  for  improving  training  technology  comes  from 
the  system  commands  and  weapon  systems  program  managers.  Rela- 
tively small  amounts  are  provided  for  Basic  Research  (6.1),  or 
on  a block-grant  basis  where  the  technical  director  of  a laboratory 
can  establish  his  own  priorities  for  research,  or  on  a sustaining 
basis  to  support  R&D  activities  which  require  long  time  periods 
for  their  completion.  The  impact  of  pressures  from  the  system 
managers,  as  major  sources  of  funds  for  R&D  on  training  , must 
favor  application  over  research,  and  ad  hoc  efforts  over  sustaining 
ones.  Although  such  pressures  are  not  necessarily  unproductive, 
they  tend  to  limit  opportunities  for  conceptual  growth.  The 
direct  solution  to  this  problem  is  to  increase  the  amount  of 
discretionary  funds  granted  to  each  laboratory.  Discretionary 
funds,  such  as  Independent  Laboratory  Director's  funds,  may  be 
in  the  6.1  or  6.2  categories,  and  are  granted  to  a laboratory 
without  the  assignment  of  specific  tasks  to  be  performed  with 
those  funds. 

The  availability  of  resources  which  may  be  used  for  research 
without  the  need  to  petition  various  external  sources  for  support, 
permits  the  laboratory  director  to  take  prompt  advantage  of 
technical  opportunities  whenever  they  may  arise.  The  possibility 
of  making  a significant  technical  improvement,  and  the  need  for 
funds  to  do  so,  cannot  be  tied  conveniently  into  the  annual 
budgetary  and  planning  process  unless  some  discretionary  funds 
have  already  been  provided  for  unforeseeable  purposes.  It  is  also 
clear  that  the  laboratory  director  should  be  held  accountable, 
after  the  fact,  for  the  effective  utilization  of  such  a precious 
resource.  Periodic  reviews  should  be  held  for  this  purpose  and 
they  should  include  in-depth  appraisals  by  independent  consultants 
reporting  to  the  director  of  laboratories.  For  the  next  three 
year  period,  it  i3  recommended  that  10  to  15  per  cent  of  all  6.2 
funds  made  available  to  the  laboratories  for  training  technology 
be  assigned  on  a discretionary  basis  as  technical  opportunity 
funds.  This  amount  should  be  derived  by  an  equivalent  reduction 
(distributed  on  a pro-rate  basis)  among  the  remaining  programmed 
funds  in  training  technology.  The  technical  directors  of  the 
laboratories  should  be  held  accountable  after  the  fact  for  the 
effective  use  of  these  funds.  His  performance  should  be  evaluated 
by  in-depth  evaluations  by  independent  consultants  reporting  to 
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the  director  of  laboratories  in  each  service.  It  is  suggested 
that  these  consultants,  with  augmentation  from  other  sources, 
may  be  drawn  from  the  scientific  advisory  boards  of  each  service 
and  that  DDR&E  participate  directly  in  these  reviews. 

The  R&D  establishment  in  training  technology  is,  it  may  be 
said,  twice  removed  from  its  ultimate  customer:  once  from  the 
training  commands  and  once  more  from  the  operational  commands. 

Even  if  it  shares  this  type  of  separation  from  operations  with 
most  other  areas  of  technology,  its  consequences  deserve  careful 
assessment.  At  least  one  consequence  of  the  present  arrangement 
is  the  opportunity  it  provides  for  conceptual  growth  somewhat 
removed  from  the  more  direct  pressures  of  training  and  operating 
people.  Not  all  would  consider  this  to  be  a real  advantage  or  an 
arrangement  which  has  produced  many  favorable  results. 

All  innovations  in  training,  especially  those  which  appear 
to  promise  marked  improvements  in  quality  and/or  quantity  of 
output , must  be  tested  at  various  phases  of  their  development. 
Separation  of  the  R&D  training  community  from  the  training  commands 
has  posed  serious  practical  problems  in  availability  of  trainees 
for  test  and  evaluation  of  new  training  procedures  and  equipments. 
According  to  the  historical  record,  one  research  organization 
seems  to  have  surmounted  this  difficulty  especially  well.  The 
Human  Resources  Research  Organization  (HumRRO),  when  it  operated 
as  a ECRC  organization,  maintained  divisions  at  five  major 
training  centers  (for  armor,  recruit,  infantry,  air  defense,  and 
aviation  training).  Many  of  the  major  innovations  in  Army 
training  can  be  traced  to  the  opportunities  afforded  by  the  close 
relationship  that  existed  between  HumRRO  and  the  several  users  of 
ts  products.  There  has  been  some  co-location  of  research  groups 
with  the  training  commands  in  each  of  the  services,  but  not 
nearly  as  closely  nor  for  as  sustained  a period  as  by  HumRRO 
and  the  Army.  Some  of  the  problems  faced  by  the  training  labora- 
tories at  present  can  be  traced  to  bureaucratic  pressures  to  limit 
such  close  relationships.  Clearly,  institutional  arrangements 
must  be  fostered  by  which  personnel  responsible  for  R&D  on 
training  can  maintain  close  and  continuing  contact  with  the  major 
training  establishments  and  operating  commands.  Assuming  that 
this  requires  co-location  of  R&D  resources  with  those  who  use 
their  products,  there  would  remain  a need  for  centralized  direc- 
tion over  the  various  R&D  efforts  to  improve  training  technology. 
Come  of  the  laboratories  are,  in  fact,  located  close  to  and,  in 
some  cases,  have  divisions  located  at  major  training  bases. 
Nevertheless,  assignment  of  research  personnel  as  detachments  to 
training  centers  should  be  much  more  widespread  than  is  presently 
the  case.  In  addition,  more  research  personnel  should  be  assigned 
on  a liaison  basis,  perhaps  on  rotating  tours,  to  major  operational 
commands . 
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4.7  CONCLUSIONS 

1.  Specialized  skill  training  concerns  the  individual  training 
given  after  initial-entry  training  of  both  officer  and  enlisted 
personnel  to  provide  new  or  higher  levels  of  skills  and  knowledge 
required  to  match  specific  military  job  requirements.  It  includes 
only  the  initial  specialized  skill  training,  progression  and 
functional  skill  training,  of  individual  officer  and  enlisted 
service  members  in  formal  courses  conducted  by  organizations 
whose  predominant  mission  is  training.  This  does  not  include 
on-the-job  training  (OJT),  the  training  of  recruits  or  crews, 
officer  acquisition  or  flight  training,  or  professional 
development  education . 

2.  More  than  one  and  a quarter  million  service  personnel  are 
projected  to  enter  such  training  during  FY  1976  at  an  annual 
cost  of  more  than  $3-5  billion.  More  than  J000  courses  are 
offered,  with  an  average  course  length  of  43.5  days  (more 
than  6 weeks ) . 

3-  The  annual  budget  for  technology  base  RDT&E  on  education 
and  training  is  about  $28  million  for  FY  1975  and  about  $32 
million  has  been  requested  for  FY  1976.  Although  it  has  been 
estimated  that  about  40  per  cent  of  these  funds  apply  to  R&D 
on  specialized  skill  Graining,  precise  identification  has  not 
been  possible.  Training  is  not  categorized  in  the  same  way 
in  the  Human  Resources  Technology  Coordination  Paper  (TCP) 
and  in  the  Military  Manpower  Training  Reports.  The  "education 
and  training"  category  of  the  TCP  includes,  but  does  not 
identify  R&D  on  specialized  skill  training,  whl^h  is,  of 
course,  one  of  the  categories  in  the  manpower  report. 

4.  Virtually  all  methods  of  training  are  used  by  the  services. 
The^e  is  a current  emphasis  on  self-paced  training;  computer- 
aided  instruction  is  increasing  rapidly.  These  are  important 
and  effective  technological  innovations,  but  most  instruction  is 
still  instructor-centered  rather  than  student-centered.  Only  a 
limited  review  has  been  made  herein  of  the  content  and  relevance 
of  information  taught  in  these  courses . Steps  are  being  taken 
to  improve  the  usefulness  of  knowledge  taught  and  to  ensure,  by 
objective  means,  that  the  trainees  have  achieved  the  performance 
standards  for  completion. 

5-  These  innovations  in  training  are  the  result  of  R&D  efforts 
that  are  regarded  as  relevant  and  effective,  and  which  are  still 
in  various  stages  of  development  and  evaluation.  Current  problems 
in  skill  training  concern  the  evaluation  and  application  of 
reasonably  well-known  results  of  previous  and  current  R&D. 

This  applies,  generally,  to  such  products  as  computer-managed 
instruction,  the  proper  use  of  simulators,  simplified  course 
materials  and  manuals,  and  proceduralized  Job  performance  aids. 


However,  there  is  almost  a complete  absence  of  efforts  to 
evaluate  the  benefits  and  cost  of  various  methods  of  specialized 
skill  training  and  to  adjust  accordingly  the  budgets  for  R&D 
on  training  technology.  Although  the  R&D  efforts  on  training 
are  competent,  per  se,  the  failure  to  gather  and  analyzf  co.st 
and  performance  data  is  a serious  oversight  that  must  be  remedied. 

4 . 8 RECOMMENDATIONS 

1.  Incorporate  cost-benefit  analyses  of  training  procedures 

and  equipments  as  a method  of  evaluating  the  R&D  program  on  j 

training  technology  in  the  Human  Resources  Technology  Coordination 
Paper  (TCP).  To  be  meaningful,  this  procedure  should  obviously 
apply  to  all  other  major  areas  of  this  TCP. 

2.  Increase  the  assignment  of  R&D  personnel,  as  detachments 
or  divisions,  to  major  specialized  skill  training  bases. 

R&D  personnel  should  also  be  assigned,  on  a liaison  basis, 
to  more  operational  commands. 

3.  Review  the  categories  applicable  to  P.&D  on  specialized 
skill  training  in  the  TCP  and  those  on  loads  and  costs  in 
the  Military  Manpower  Training  Reports  with  a view  to  making 
them  more  comparable.  The  purpose  to  be  served  is  to  improve 
the  ability  to  relate  allocation  of  effort  in  various  types 
of  R&D  on  training  technology  to  areas  of  major  impact  on 
the  conduct  of  training. 

4.  Increase  the  number  of  manpower  economists  and  cost 
analysts  in  the  Training  Technology  R&D  establishment. 

5-  Increase  the  amount  of  Exploratory  Development  (6.2) 
discretionary  funds  allocated  to  technical  directors  for 
their  use  in  promoting  and  evaluating  new  ideas  in  specialized 
skill  training  R&D  by  10  per  cent  to  15  per  cent  each  year 
for  a three-year  trial  period.  This  increase  may  be  derived 
by  a proportional  reduction  in  other  6.2  funds  for  R&D  on 
specialized  skill  training.  Provide  stringent  review,  with 
participation  by  ODDR&E,  for  purposes  of  accountability 
in  the  effective  use  of  these  funds. 
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CHAPTER  5 


OFFICER  ACQUISITION  TRAINING  AND 
PROFESSIONAL  DEVELOPMENT  EDUCATION* 


[3.1  GENERAL  DESCRIPTION** 

This  chapter  deals  with  two  areas  of  military  manpower  training: 
officer  acquisition  training  (OAT)  and  professional  development 
education  (PDE).  Officer  acquisition  training  leads  to  a commission 
in  one  or  another  of  the  services . Both  career  and  non-career 
junior  officer  are  acquired  through  OAT,  and  both  active  duty  and 
reserve  components  get  their  new  officers  through  this  system.  Less 
than  half  of  all  OAT  is  done  in  military  institutions;  a sizable 
proportion,  i.e.  about  60  per  cent,  takes  place  in  colleges  and 
universities ; note  that  two-thirds  of  all  newly  commissioned  officers 
come  up  through  civilian  colleges  and  universities,  i.e.  ROTC. 

Table  5-1  shows  the  three  principal  sources  of  new  officers : 
academies,  ROTC,  and  officer  candidate  schools,  by  service  in  terms 
of  the  FY  1976  output  of  just  over  17,000  second  lieutenants  and 
ensigns.  Table  5-2  list  the  principal  facilities  at  which  OAT  takes 
place . 

Professional  development  education  provides  training  and  education 
at  different  stages  of  military  careers,  primarily  to  officers  but 
with  some  senior  NCO  participation.  Among  the  areas  treated  in  PDE 
are  military  science,  engineering,  and  management.  Both  military  and 
civilian  institutions  are  used  to  provide  PDE.  Table  5-3  is  a 
list  of  the  major  PDE  sites;  it  does  not  include  the  civilian 
institutions  at  which  such  education  is  provided. 

The  number  of  military  personnel  participating  in  PDE  is 
large.  About  14,000  men  and  women  will  be  students  in  one  or 
another  PDE  program  during  FY  1976,  There  are  four  levels  of  PDE: 
basic,  advanced,  senior,  and  enlisted  leadership  training. 

5.2  COST  OF  OAT  AND  H)E 

Of  the  estimated  $6.8  billion  military  training  budget  for 
FY  1976,  only  about  $358  million  (5.2  per  cent)  will  be  spent  on 
officer  acquisition  training  and  $520  million  (7*7  per  cent)  on 
professional  development  education.  Tables  5-4  and  5-5  show  expenditures 
in  these  areas  by  service.  Although  the  overall  cost  of  PDE  is  greater 
than  that  for  OAT,  fewer  students  are  involved  in  the  former  than 
the  latter. 


*H.  Wallace  Sinaiko 

**This  section  is  a brief  overview.  For  a more  detailed  description  of 
courses,  training  loads,  and  costs,  see  Appendix  5-1. 
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TABLE  5-1 

OFFICER  ACQUISITION  TRAINING: 
SOURCE*  BY  SERVICE,  FY  1976  OUTPUT** 


Acade- 

mies 

Per 

Cent 

**** 

ROTC 

Per 

Cent 

OCS 

Per 

Cent 

Total 

Per 

Cent 

Army 

875 

12.5 

5,095 

73-3 

985 

14.2 

6,955 

100 

Navy 

815 

24.2 

i,48o 

43.8 

1,078 

32.0 

3,373 

100 

Air  Force 

935 

16.0 

3,  575 

61.4 

1,316 

22.6 

5,826 

100 

Marine  Corps 

*** 

*** 

966 

966 

*** 

DoD  TOTAL 

2,625 

17.4 

10, 150 

67.2 

4,345 

28.7 

17, 120 

The  Sources  shown  produce  most  junior  officers;  however,  other  programs  provide 
small  numbers  of  officers. 

**  All  tables  based  on  data  from  Military  Manpower  Training  Report  FY  1976 

***  Naval  Reserve  Officer  Training  Corps  is,  in  a sense,  a misnomer,  since 
f5  Pfer  cent  of  all  new  ensigns  get  regular  Navy  Commissions. 

****  Some  Naval  Academy  graduates  and  some  naval  ROTC  graduates  receive 
commissions  in  the  Marine  Corps. 
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TABLE  5-2 

OFFICER  ACQUISITION  TRAINING: 
FACILITIES  AND  LOCATIONS 


Army 


Military  Academy,  West  Point,  N.Y. 

USMA  Preparatory  School,  Fort  Belvoir,  Va. 
Officer  Candidate  School,  Fort  Benning,  Ga. 


Navy 


Naval  Academy,  Annapolis,  Md. 

USNA  Preparatory  School,  Newport,  R.I. 
Education  and  Training  Center,  Newport,  R.I. 
Aviation  Schools  Command,  Pensacola,  Fla. 


Marine  Corps 

Development  and  Education  Command,  Quantico,  Va. 


Air  Force 


Air  Force  Academy,  Colorado  Springs,  Colo. 

USAFA  Preparatory  School,  Colorado  Springs,  Colo. 
Officer  Training  School,  Lackland  Air  Force  Base,  Texas 


L 


TABI£  5-3 


PROFESSIONAL  DEVELOPMENT  EDUCATION: 
FACILITIES  AND  LOCATIONS 


Army 


War  College,  Carlisle  Barracks,  Pa. 

Command  and  General  Staff  College,  Ft.  Leavenworth,  Kan. 
Sergeants  Major  Academy,  Ft.  Bliss,  Tex. 


Navy 

War  College,  Newport,  R.I. 

Postgraduate  School,  Monterey,  Cal. 

Marine  Corps 

Development  and  Education  Command,  Quantico,  Va. 
Air  Force 


Air  University  Organizations: 

Maxwell  Air  Force  Base,  Ala. 

Gunter  Air  Force  Base,  Ala. 
Wright-Patterson  Air  Force  Base,  Oh. 

Health  Professionals  Education  Organizations : 
Brooks  Air  Force  Base,  Tex. 

Keesler  Air  Force  Base,  Miss. 

Lackland  Air  Force  Base,  Tex. 

Travis  Air  Force  Base,  Cal. 

Joint  Schools 


National  War  College,  Ft.  McNair,  D.  C. 

Industrial  College  of  the  Armed  Forces,  Ft.  McNair,  D.  C. 
Defense  Resources  Management  Education  Center,  Monterey,  Cal. 
Defense  Systems  Management  School,  Ft.  Belvoir,  Va. 

Armed  Forces  Staff  School,  Norfolk,  Va. 


Note:  The  above  list  excludes  civilian  institutions  at  which  training  may 
be  conducted. 


TABLE  5-4 

OFFICER  ACQUISITION  TRAINING: 

COST  BY  SERVICE,  FY  1976 
($  Millions) 


Array 

$112.1 

Navy 

108.3* 

USAF 

119.6 

USMC 

17.7* 

DoD  TOTAL 

$357-7 

*Some  Navy  cost  includes  training  Marine  Corps  Officers. 
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TABLE  5-5 

PROFESSIONAL  DEVELOPMENT  EDUCATION: 

COST  BY  SERVICE,  FY  1976 
($  Millions) 


Array 

$144 . 0 

Navy 

104.1 

Air  Force 

166.6 

USMC 

28.0 

DoD  TOTAL 


$442.7 
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The  main  reason  for  this  apparent  anomaly  is  that  much  higher  pay  and. 
allowances  are  involved  for  PDE,  primarily  because  it  is  the  more 
senior  career  officers  and  NCOs  who  participate  in  the  program.  (>n  a 
per  capita  basis.  DoD  will  spend  from  less  than  $10,000,  at  the 
Officer  Candidate  schools,  to  about  $100,000,  at  the  service  academies, 
for  each  newly  commissioned  officer  in  FY  1976*;  about  $37,000  will 
be  allocated  to  support  each  PDE  participant.  In  contrast,  recruit  training 
costs  about  $3200  per  man.  These  are  very  rough  estimates,  of  course, 
but  they  do  provide  an  indication  of  relative  investments  in  the  three 
types  of  training.  We  wish  to  emphasize  that  the  small  proportions  of 
DoD's  training  budget  should  not  be  taken  to  mean  that  OAT  and  PDE  are 
less  significant  than  other  categories  of  military  training.  Indeed, 
the  extent  to  which  our  Armed  Forces  can  provide  effective  ccinbat 
leadership,  effective  resource  allocation,  and  insightful  planning  will 
largely  be  determined  by  their  officer  training  and  education  programs . 

5.3  TRAINING  TECHNOLOGY  IN  OAT  AND  PDE 

Both  areas  tend  to  be  highly  traditional  in  their  pedagogic 
approaches.  Most  pre-commissioning  training  is  done  in  college  or 
college-1 Lke  settings,  i.e.  ROTC  and  service  academies,  respectively. 
Approaches  to  training  tend  to  be  traditional — lectures , seminars , 
reading , and  the  like . This  is  particularly  true  in  the  oldest  of 
the  service  academies,  the  U.S.  Military  Academy  (USMA)  at  West  Point, 
which  had  as  one  of  its  earliest  superintendents  Major  Sylvanus  Thayer. 
Starting  in  1817,  the  Thayer  System".  . . incorporated  many  of  the 
teaching  philosophies  and  practices  that  prevail  to  this  day..."  i.e. 
small  classes,  daily  recitations  for  each  cadet,  a carefully  prescribed 
curriculum,  and  a set  of  rules  and  prohibitions  governing  cadets' 
behavior.  (See  References  1 and  2.)  We  cite  this  to  underscore  the 
traditional  character  of  some  officer  commissioning  programs. 

On  the  other  hand,  certain  OAT  programs  are  models  of  the  latest 
technologies  that  can  be  acquired.  The  Air  Force  Academy  (AFA)  is  an 
outstanding  example  of  this.  That  institution  has  a Directorate  of 
Instructional  Technology,  for  example,  that  could  only  produce  reactions 
of  envy  and  awe  from  civilian  higher  education  authorities.  **  AFA 
cadets  are  the  beneficiaries  of  a remarkably  wide  range  of  hardware 
applications,  frcm  a planetarium  (in  the  astronautics  course)  to  instant 
replay  TV  (used  in  physical  education)  to  a smoke  tunnel  (in  aero 
engineering),  and  many  more.  Another  example  of  technology  applied 
to  the  educational  process  is  closed  circuit,  color  TV  to  permit 
previewing  chemistry  experimental  procedures . This  approach  is  said  to 
prevent  the  wastage  of  materials  normally  lost  during  false  starts  by 
students;  it  is  also  supposed  to  be  time-saving  in  that  students  can 
observe  skilled  instructors  directly  without  going  through  a trial- 
and-error  phase.  (We  wonder,  however,  whether  false  starts  and  trial- 

* These  are  average  "per-man,  per  year"  figures. 

**  Appendix  5-2  provides  a description  of  the  Directorate  of 
Instructional  Technology. 


and-error  aren't  necessary  to  the  learning  process.)  Sub-departments  of  the 
directorate  seem  to  be  as  sophisticated  in  their  approaches  as  the  field 
will  permit.  The  only  negative  comments  some  of  our  panelists  could 
make  were  that  "It  can't  be  that  good."  There  is  some  concern  that  the 
AKA  is  much  more  interested  in  action  than  it  is  in  pausing  to  assess  the 
efficacy  of  its  system.  But  this  may  be  a necessary  price  to  pay  for 
progress.  If  one  had  to  find  fault  with  AFA's  exploitation  of  training 
technology,  it  would  lie  in  this  absence  of  evidence  of  effectiveness. 

The  Naval  Academy  (USNA)  has  installed  computer-aided  instructional 
facilities  with  a flair  not  usually  characteristic  of  such  a known 
tradition-bound  institution.  There  are  now  about  l80  remote  computer 
terminals  installed,  and  over  100  courses  (of  the  approximately  500 
offered)  use  the  computer  system  to  some  degree.  In  its  early 
developmental  period,  the  Naval  Academy  system  cost  between  $12-$20 
per  "connect  hour";  the  cost  has  been  reduced  to  about  $3/hour.  It 
is  said  that  all  midshipmen  and  about  75  per  cent  of  the  faculty 
use  the  computer  system  to  some  extent.  Major  payoffs  are  said  to 
be  in  faculty  reduction  and  curriculum  enrichment.  We  were  told  that 
fewer  instructors  are  now  employed,  but  no  data  were  provided  in  support 
of  this  claim.  Enrichment  is  said  to  come  from  "midshipmen's  being 
exposed  to  more  material  and  under  more  realistic  circumstance  through 
computer  aided  design,  modelling,  copies  data  reduction  and  flexible 
data  inquiry".  (Reference  3) 

The  Office  of  Naval  Research  provided  the  initial  funding  of  about 
$50,000  for  the  R&D  that  lead  to  the  present  computer-aided  instructional 
system  at  the  Naval  Academy.  The  direct  involvement  of  R&D  decreased 
to  zero  over  a five-year  span  in  direct  proportion  to  the  number  of  new 
operational  users  of  the  CAI  system;  and  this  is  as  it  should  be. 
Interestingly,  representatives  of  the  professional  staff  at  USNA  denied 
any  contributions  by  R&D  to  the  computer  system;  we  know,  however,  of 
the  major  role  played  by  the  Office  of  Naval  Research  and  others  in 
getting  instructional  computers  into  the  Naval  Academy.  (One  of  our  more 
insightful  briefers  had  an  explanation:  the  more  successful  an  R&D 
contribution,  the  less  possible  it  becomes  to  trace  particular  R&D 
inputs.  Put  more  succinctly,  "if  it  works,  they  all  want  to  take  credit.") 

The  USNA  has  been  concerned  with  assessment  of  its  system,  and 
careful  planning  arid  some  data  collection  have  gone  on.  (See  Reference 
3 for  a complete  account  of  these  activities.)*  What  is  important,  as 
is  true  at  the  AFA,  is  that  there  is  a major  commitment  to  this  form 
of  training  technology  and  that  midshipmen  are  the  beneficiaries  in 
many  substantive  areas. 


* Excerpts  from  the  Final  Report  on  the  Naval  Academy's  CAI  Project  is 
given  in  Appendix  5-3- 


The  service  academies  teach  computer  science,  and  they  appear  to 
be  on  a par  with  civilian  universities  in  this  area.  The  Air  Force 
Academy  requires  a basic  computer  science  course  of  all  of  its  cadets. 

The  time-shared  system  at  that  institution  is  heavily  used:  6000  hours 
per  month  are  regularly  logged  on  the  sixty  remote  terminals.  (This 
is  an  average  of  1.5  hours  per  cadet  each  month.)  We  had  little  evidence 
of  the  Military  Academy's  specific  involvement  with  computer  aided 
instruction  or  with  training  technology  in  general,  except  that  since  the 
early  1970's  cadets  no  longer  are  required  to  learn  the  slide  rule; 
instead,  they  all  take  a basic  computer  science  course. 

In  the  officer  candidate  schools,  which  exist  to  handle  surge 
problems  and  which  sometimes  supply  up  to  45  per  cent  of  the  services ' 
needs  for  0-1's  (Second  Lieutenants  and  Ensigns),  there  appears 
to  be  virtually  no  advanced  training  technology  beyond  an  occasional 
simulator-demonstrator  (e.g.  Navy's  damage  control  simulation  device 
at  Newport).  The  ROTC  units  of  the  services — producers  of  the  largest 
number  of  entry-level  officers — are  co-located  in  universities  and 
do  not  incorporate  much,  if  any,  advanced  technology  in  their  curricula. 
Attrition  during  training  for  the  three  main  sources  of  junior 
officers — academies,  ROTC,  and  OCS — are,  respectively:  45  per  cent, 

68  per  cent,  and  21  per  cent.  (These  are  averaged,  and  they  do  not 
reflect  differences  among  the  separate  services.) 

In  the  area  of  PDE  (professional  development  education)  we  learned 
about  very  little  use  of  anything  identifiable  as  training  technology. 
Perhaps  this  is  because  PDE  programs  are  perceived  as  "educational" 
in  the  broadest  sense,  i.e.  aiming  to  produce  intellectual  and  technical 
breadth  that  cannot  be  tied  to  hardware  technology.  It  is  apparent, 
however,  that  most  PDE  programs  are  tradition-bound  to  the  extent 
that  they  could  benefit  from  methods  permitting,  at  the  least, 
individualized  progress.  The  Army  is  in  the  process  of  changing  its 
officer  basic  and  advanced  courses,*  giving  much  greater  emphasis  to 
equipment  and  other  hands-on  training.  Such  training  has  become  oriented 
toward  performance.  In  addition,  diagnostic  testing  has  been  introduced, 
along  with  better  methods  for  instructor  evaluation.  All  of  these 
developments  are  said  to  have  been  the  result  of  R&D  support. 

The  Air  Force's  Institute  of  Technology  (AFIT)  does  include  a 
small  cadre  of  "educational  technology  experts,"  but  their  number 
may  be  too  small  to  have  an  impact.  The  AFIT  installation  includes 
computers,  closed  circuit  TV,  "learning  centers,"  mock-ups,  and 
"telelecture."  (The  latter  provides  a means  for  lecturers  in  one  location 
to  address  remote  classes  via  telephone  and  speaker  systems.)  The 
Air  University  had  invested  in  50  Execuport  units  as  terminals  for  its 
computer  based  instructional  system;  among  others,  courses  in  systems 
analysis  modeling,  international  relations,  and  logistics  management 
are  offered.  Currently  under  study  at  the  Air  University  are  the  relative 
merits  of  the  PLATO  IV  and  TICCIT  systems  for  extensive  application  to 
AV  courses.  DSB  panel  members  were  concerned  that  the  Air  University 


* An  example  is  the  Transportation  School  for  Advanced  Officer  Training, 
which  uses  a small-group,  problem-solving  approach  - the  so-called 
Indj  ana  Plan. 
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staff  was  apparently  unaware  of  other  assessments  of  these  large 
systems;  nor,  apparently,  had  the  question  been  asked  of  whether 
either  PLATO  IV  or  TICCIT  was  appropriate.  Finally,  there  was  no 
evidence  of  any  interface  between  the  R&D  community  and  Air  University 
officers,  despite  the  high  potential  costs  of  systems  like  PLATO  IV 
and  TICCIT.  We  were  told  of  the  application  of  "compressed  speech" 
at  Air  University;  according  to  some  academically-based  researchers, 
however,  this  technology  has  been  generally  disappointing. 

In  same  areas,  non-resident  instruction  (i.e.  learning  by 
correspondence  courses)  continues  to  be  a major  training  approach. 

We  learned  that  there  is  in  progress  an  expansion  of  non-resident 
instruction  (e.g.,  Army's  NCO  educational  system),  although  the 
advantages  of  such  an  approach  are  not  clear.  (There  is  evidence 
from  civilian  and  military  correspondence  courses  that  non-completion 
rates  tend  to  be  very  high,  e.g.  85  per  cent  or  more.)  The  heavy 
demand  for  verbal  skills — reading  course  materials,  writing  assignments 
and  taking  tests — seems  to  fly  in  the  face  of  research-based  evidence 
that  many  military  tasks  are  not  essentially  verbal;  moreover,  in  the 
case  of  enlisted  personnel  who  possess  limited  verbal  fluency  and  have 
little  need  for  such  ability,  the  demands  of  correspondence  courses 
may  unnecessarily  penalize  otherwise  competent  men. 

With  no  discernible  exception,  all  pre-commissioning  students 
proceed  through  training  at  a fixed  rate  and  in  well-defined  3et 
curricula.  In  post-commissioning  training,  e.g.  the  Army's  Officer 
Basic  and  Advanced  Courses,  there  is  virtually  no  management  flexibility 
to  provide  for  different  learning  rates  of  proficiency  levels.  There 
is  little  evidence  that  any  officer  programs  anticipate  and  train 
for  problems  likely  to  arise  in  five  to  ten  years.  The  management 
of  officer  careers — which  is  broadly  within  the  realm  of  training 
technology — is  generally  archaic  by  comparison  with  other  (i.e.  industrial) 
institutions.  It  did  not  seem  likely  thai  any  of  the  services'  career 
systems  could  identify  outstanding  young  officers  and  move  them  ahead  at 
a rapid  pace.  Whatever  the  reasons  for  maintaining  a lock-step  system, 
there  must  be  attendant  and  avoidable  costs  brought  about  by  early  voluntary 
removals  from  active  service  of  same  highly  capable  younger  men  and 
wcmen  due  to  their  frustration  with  "the  system." 

Professional  development  education  is  largely  justified  as  a means 
of  upgrading  and  broadening  the  skills  of  career  officers  and  NCOs.  Seme 
military  officers  typically  spend  15-25  per  cent  of  their  careers  in  some 
sort  of  training  or  educational  activity.  On  the  other  hand, 
civilian  professionals,  e.g.  doctors  or  engineers  or  professors,  do  not 
commit  nearly  as  much  of  their  professional  careers  to  post-graduate 
school.  We  do  not  question  the  need  for  maintaining  professional 
skills,  or  for  learning  new  ones,  but  we  suggest  that  there  may  be 
more  effective  ways  to  do  this  among  military  personnel  For  example, 
the  senior  service  colleges — National  War  College,  Army  War  College,  etc. — 
are  geared  to  a one-year  cycle.  This  appears  to  be  tied  to  moving 
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schedules,  family  disruption,  and  so  on.  It  is  certainly  likely  that 
very  short  courses  (e.g.  one -two  weeks)  could  be  provided  to  substitute 
for  some  of  the  time-costly  senior  courses.  In  any  case,  we  think 
serious  comparative  study  of  military  and  civilian  professional  practices 
in  the  T'DE  area  would  be  useful. 

The  service  academies  are  very  expensive  compared  with  other  ways 
to  develop  young  officers.  One  argument  favoring  the  academies  is 
that  they  provide  a "shared  experience"  which  results  in  a unique 
esprit  de  corps  that  is  essential  to  leadership  and  teamwork  on  the 
battlefield.  The  facts  show  that  only  10-15  per  cent  of  all  officers 
are  academy  graduates  and  that  many  of  the  remainder  serve  with 
distinction.  This  suggests  that  the  value  of  "shared  experience"  may 
be  more  a myth  than  a necessity.  In  any  case,  the  R&D  community  might 
be  called  upon  to  develop  and  test  alternative  ways  of  providing 
the  "shared  experience"  that  is  said  to  come  only  from  the  four-year 
academies . 

A word  of  concern:  There  is  little  doubt  that  training  technologies 
are  being  applied  on  a large  and  expensive  scale,  particularly  in  the 
Air  Force  and  Naval  Academies.  Task  Force  members  felt  that  few 
universities  could  claim  such  extensive  installations.  But  conspicuously 
absent  from  the  presentations  was  any  consideration  of  "what  to  teach" 
instead  of  "how  to  teach."  In  response  to  our  questions,  we  heard 
little  evidence  supporting  the  claim  that  competent  junior  officers 
were  being  produced  in  QAT,  or  that  the  educational  experiences  provided 
to  more  senior  officers  and  NCOs  were  beneficial.  There  is  a likelihood 
that  "training  technology"  is  being  equated  with  "media"  by  the  services' 
agencies  charged  with  implementing  such  technology.  We  felt  that  the 
important  problem  of  dealing  with  individual  differences  among  officer- 
students  was  not  receiving  enough  attention.  There  is  a danger,  as  has 
been  true  in  the  public  education  sector,  that  fads  and  gimmickry 
will  be  adopted  at  the  expense  of  proven  technology.  The  recent  interest 
in  "multi-media"  is  an  example  of  this.  Multi-media  devices  are 
dangerously  seductive;  their  use  can  lead  the  naive  observer  to  the 
false  assumption  that,  having  been  exposed  to  sound  and  light  and 
hands-on  apparatus,  all  students  have  learned.  The  panel  urges  continued 
assessment  of  all  actual  training  technology  applications  to  provide  data 
and  guidelines  for  proposed  future  utilization. 

In  conclusion,  we  want  to  underscore  the  importance  of  what  an 
Air  Force  briefer  aptly  called  "the  most  important  variable".  The 
teacher  is  of  primary  importance,  and  he  is  likely  to  remain  so  into 
the  indefinite  future.  Better  officer  training  and  professional 
education  can  be  brought  about  in  many  ways,  e.g.  by  sensible  career 
management  of  teachers,  good  preparation  in  the  art  of  teaching,  rewards 
provided  for  outstanding  teachers,  and  by  providing  hardware  that  serves 
to  unburden  and  enhance  the  role  of  the  instructor.  The  adoption  of 
new  training  technology  should  be  based  on  its  effectiveness  and  cost; 
most  important,  it  should  support  the  teacher,  not  supplant  him. 
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5.4  R&D  IN  TRAINING  TECHNOLOGY  FOR  OFFICER  ACQUISITION  TRAINING  AND 

PROFESSIONAL  DEVELOPMENT  EDUCATION 

With  the  possible  exception  of  recruit  training,  there  is 
probably  less  identifiable  R&D  in  the  officer  training  and  education 
areas  than  in  any  other  training  category.  This  is  partly  because 
of  the  largely  traditional  methods  used  in  the  officer  training  programs, 
i.e.  lecture,  study,  discussion;  and  partly  because  these  programs 
are  seen  as  sacrosanct.  That  is  to  say,  the  very  people  who  would 
have  to  decide  that  officer  training  and  education  are  deficient  and  in 
need  of  R&D  support  are  themselves  successful  products  of  these  systems. 
Put  another  way , "It  was  good  enough  for  me  and  it  will  be  good  enough 
for  my  successors."  Nevertheless,  there  have  been  some  known  allocations 
of  R&D  resources  to  the  officer  training  area,  and  we  review  selected 
examples  of  them  here,  by  service-sponsorship. 

Army 


The  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 
(ARI)  has  successfully  engaged  in  a number  of  studies  dealing  with 
officer  acquisition.  The  first  example,  "ROTC,  leadership  development 
processes,"  was  begun  in  1969  and  is  scheduled  to  be  completed  next  year. 
The  work  lias  been  concerned  with  developing  performance -based  techniques 
for  assessing  leadership  skills.  Some  of  the  products  of  the  first 
six  years  of  this  work  are:  (l)  a computer-assisted,  performance-based 
assessment  system  that  is  used  in  advanced  summer  ROTC  camp;  and  (2) 
a "field  problems"  test  for  assessing  exercise  performance. 

Another  ARI  project,  "performance  based  leadership  development 
processes,"  is  aimed  at  the  identification  of  leadership  potential 
among  officer  candidates.  However,  most  of  this  work  is  psychometrically 
rather  than  technologically  oriented.  A third  ARI  project  is  a 
"leadership  training  program  evaluation"  for  the  senior  ROTC  course. 

The  basic  data  source  has  been  a survey  of  ROTC  units.  Outputs  of  this 
work  are  expected  to  result  in  new  training  performance  criteria,  measures 
of  differential  leadership,  and  the  like. 

Benefits  of  Army  research  in  officer  acquisition  training  are  said 
to  be  "improvements  in  the  quality  of  the  product"  rather  than  savings 
in  training  costs.  We  do  not  have,  however,  any  quantitative  (or  other) 
evidence  of  improved  junior  officer  performance  resulting  from  the 
research  program  described  above. 

During  the  past  two  decades  a great  deal  of  research  on  Army  officer 
training  was  accomplished  by  the  Human  Resources  Research  Organization 
(HumRRO).  Varying  uses  of  technology  were  made  in  this  work.  A few 
examples  follow.  (For  a more  complete  elaboration,  see  Reference  4.) 

They  are  Interesting  because  each  case  resulted  in  an  action  by  the  Army, 
i.e.  research  results  led  to  changes  in  the  ways  officers  were  trained. 
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An  early  HumRRO  study,  OFFTRAIN,  dealt  with  improving  leadership 
skills  of  junior  officers.  Sound  films  became  the  presentation 
medium  of  leadership  problem  situations.  Careful  evaluation  of  the 
OFFTRAIN  course,  i.e.  comparing  its  effects  vs.  conventional  training, 
showed  "...  great  improvement  in  the  quality  of  solutions  to  leader- 
ship problems,  and  (the  students)  were  better  able  to  evaluate  leadership 
in  others  . . . " In  1970  it  was  noted  that  certain  OFFTRAIN  materials 
were  being  used  to  train  Vietnamese  Army  officers  in  Vietnam.  (One  wonders 
whether  the  obvious  culture-bound  nature  of  leadership  had  been 
considered;  the  HumRRO  report  does  not  say.)  Other  modifications  of 
junior  officer  leadership  training  followed,  and  OFFTRAIN  materials  were 
adopted  for  use  by  ROTC,  aviation  warrant  officer  candidates,  the 
Army  Security  Agency,  the  Army  Quartermaster  OCS,  and  the  Amor  OCS; 
an  adaptation  is  being  used  in  WAC  officer  training. 

A different  and  highly  specialized  type  of  training  was  devised 
by  HumRRO  to  prepare  Army  officers  for  a unique  type  of  assignment: 
work  in  a non-American  culture  as  a military  assistance  advisor.  It 
became  apparent  from  research  on  the  experiences  of  Amy  advisors  that 
sensitivity  to  one's  own  and  other  cultures  was  a critical  element 
in  successful  performance.  HumRRO  foreign  area  specialists  developed 
a "simulated  inter-cultural  encounter"  technique  in  which  officer- 
students  participated  in  life-like  role-playing  situations,  with  foreign 
nationals  acting  as  counterpart  officers.  The  technique  involves 
videotaping  these  encounters  and  then  excerpting  certain  critical  aspects 
for  incorporation  into  the  military  assistance  training  program.  The 
use  of  this  method  has  made  possible  the  teaching  of  a very  complex 
concept,  namely  the  influence  of  one's  own  culture  on  one's  perceptions 
of  the  ideas,  feelings,  and  behavior  of  others.  Since  the  HumRRO  work 
was  completed  for  the  Army,  it  has  been  adapted  by  the  Navy  for  its 
amphibious  schools  in  Coronado,  California,  and  Little  Creek,  Virginia 
(both  sites  where  naval  advisors  are  trained).  (The  Air  Forces'  Human 
Resources  Laboratory  at  Wright  Patterson  Air  Force  Base  during  the 
late  1960's  also  developed  a similar  technique;  we  do  not  know  whether 
it  saw  any  operational  application.)  We  have  also  heard  that  the  Peace 
Corps  has  made  use  of  the  technique. 

Navy 


Responses  to  our  queries  have  indicated  very  little  R&D  support 
for  training  technology  in  the  officer  acquisition  and  professional 
development  areas.  The  Navy  Personnel  Research  and  Development  Center 
(NPRDC)  reported  that,  . .in  contrast  to  an  area  like  individual 
specialized  skill  training,  R&D  efforts  have  been  sporadic  and  usually 
of  relatively  modest  funding."  Reasons  for  such  a situation  were  several. 
First,  there  is  no  officer  training  activity  near  NPRDC,  and  "... 
Propinquity  of  personnel  R&D  organizations  to  operational  personnel 
organizations  has  a driving  effect  on  the  R&D  organization's  efforts." 
Secondly,  there  have  been  few  expressions  of  sponsor  interest  in  training 
R&D  for  the  officer  areas.  Thirdly,  the  much  larger  number  of  enlisted 
personnel  has  forced  training  R&D  to  be  concentrated  at  that  level. 


5-14 


Fourthly,  Navy  Training  Technology  R&D  has  been  nearly  exclusively 
directed  at  skill  training  rather  than  education. 

However,  some  Training  Technology  R&D  has  been  done.  We  have 
earlier  (section  5-3)  described  the  computer  aided  instructional 
system  at  the  Naval  Academy  as  an  outstanding  contribution  by  the 
R&D  community.  Other  examples  include  the  development  cr  programmed 
instructional  material  to  teach  relative  motion  to  naval  officer 
candidates.  This  work  is  said  to  have  individualized  the  training 
process,  and  it  has  been  adopted  by  some  ROTC  units  as  well  as  by 
the  OCS. 

The  Naval  Postgraduate  School  (NPS)  is  the  principal.  Navy 
in-house  institution  devoted  to  graduate  education.  A formal 
"instructional  systems  development  procedure"  is  used  to 
establish  new  curriculum  elements  at  NPS,  but  there  is  no 
R&D  support  for  these  efforts.  There  was  an  in-house  study 
at  NPS  in  1$<63  which  led  to  the  establishment  of  a closed  circuit 
TV  (CCTV)  system  for  teaching  computer  programming;  this  innovation 
has  resulted  in  an  impressive  reduction  of  six  professorial  man-years 
each  year  since  implementation.  In  addition,  a CCTV  "dial  retrieval 
system"  has  been  in  use  at  NPS  since  1972.  This  has  worked  toward 
individualizing  instruction  by  permitting  officer-students  to  call 
up  video  taped  programs  as  needed.  At  present,  NPS  has  no  funding 
for  R&D  in  instructional  technology,  but  all  academic  departments 
work  toward  the  incorporation  of  multi-media  devices  into  their 
curricula.  There  is  under  consideration  for  adoption  at  NPS  of  a 
"personalized  system  of  instruction",  which  is  intended  to  support 
a recently  established  (1974)  Office  of  Continuing  education.  It 
is  hoped  that  the  new  system  will  permit  students  to  begin  courses 
at  any  time;  it  will  also  shorten  the  time  required  to  take 
prerequisites  for  advanced  courses.  A half-time  Dean  of  Educational 
Development  at  NPS  is  charged  with  keeping  up  with  outside  developments 
in  educational  technology,  but  there  is  no  other  funding  available 
for  this  activity. 

The  Naval  War  College  is  the  senior  naval  officer  education 
facility.  With  the  exception  of  a Center  for  War  Gaming,  which 
provides  computer-based  simulation,  no  other  educational  technology 
was  reported  as  being  employed  at  the  War  College.  There  is  to  be 
installed  a new  gaming  simulation  system,  and  the  development 
of  highly  sophisticated  software  is  an  R&D  responsibility.  The 
installation  has  been  held  up  because  of  competing  R&D  priorities. 

As  a result,  according  to  written  submissions  to  the  DSB  Tank  Force, 
the  War  College's  ability  to  perform  Its  assigned  gaming  tasks  has  been 
seriously  hindered.  The  institution  had  its  curriculum,  teaching 
methodology,  and  overall  style  drastically  revised  in  1972 . x The 
main  methods  of  instruction  now  include  case-3tudy  seminars  and  lectures, 
botli  accompanied  by  heavy  student -reading  requirements. 


*Appendix  5-4  provides  a description  of  the  revisions  of  the  Naval 
War  College  curriculum. 
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Marines 


The  Marine  Corps  cites  a recent  R&D  effort  at  the  Navy  Personnal 
Research  and  Development  Center  (NFRDC)  in  support  of  USMC  officer 
acquisition  and  professional  devci^uent  programs.  The  study,  titled 
"Application  ol'  Innovative  Training  Support  Systems  (1975-19^0) 
was  completed  in  May  V)lh  and  cost  $125,000.  In  the  words  of  the 
USMC 1 s submission  to  the  DSB  Task  Force,  "The  final  report  reflects 
an  examination  of  requirements  for  further  Marine  Corps  audiovisual, 
requirements.  In  this  respect,  it  will  serve  to  provide  guidance 
to  field  commanders  in  identifying  requirements  for  audiovisual 
equipment."  We  have  not  seen  the  NFRDC  report,  but  apparently 
it  was  a paper  exercise  limited  to  examining  methods  of  presentation. 
Our  earlier  concerns  (see  Section  8.3)  apply  here,  too:  attention 
has  been  on  "how  to  teach"  at  the  expense  of  "what  to  teach."  Also, 
we  would  like  to  know  if  there  are  perceived  deficiencies  in  the 
Marines’  OAT  and  PDI!  programs,  and,  if  so,  how  do  they  relate  to 
training  support  systems.  Incidentally,  the  Marines  do  not  have 
a group  with  responsibility  for  keeping  abreast  of  educational  and 
training  technology.  Rather,  this  duty  is  assigned  as  a collateral 
task  to  a civilian  in  the  Education  Center,  Marine  Corps  Development 
and  Education  Command. 

Air  Force 


The  Air  Force  Academy*, • »«as  has  been  mentioned  (Section  5-3) , has 
made  major  commitments  in  Training  Technology  R&D.  Nearly  all 
research  in  support  of  instructional  programs  is  done  by  the  individ- 
ual academic  departments.  Assistance  is  provided  by  the  Academy's 
Directorate  of  Instructional  Technology.  There  is  a great  deal  of 
emphasis  on  instructional  media,  e.g  films,  slides,  CCTV,  and  viewgraphs. 
Some  examples  of  departmental  research  on  instructional  technology 
follow . 

The  English  faculty  invested  a small  amount  in  casette  tapes  for 
assisting  students  with  "mechanical  writing"  problems;  it  thus  freed 
instructors  to  deal  with  nonrepetitive  problems.  Foreign  language 
departments  use  language  laboratories  to  improve  listening  comprehension 
and  speech.  Electrical  Engineering  utilizes  standard  test  equipment 
and  breadboards  to  teach  construction  of  circuits.  The  Department  of 
Economics,  Geography,  and  Management  has  a self-paced  introductory 
management  course  which  may  be  completed  in  as  little  as  12  weeks  instead 
of  the  full  semester  normally  required.  An  interesting  practice  by  the 
Geography  Faculty  has  been  the  videotaping  of  lectures  by  distinguished 
geographers  invited  to  address  Air  Force  Academy  students;  such  tapes 
become  part  of  the  archives,  and  they  are  subsequently  used  in  many 
courses . 
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At  the  heart  of  the  AFA  's  use  of  educational  technology  is  its 
Directorate  of  Instructional  Technology  mentioned  earlier.  The 
group  has  about  8o  people  assigned  full-time  to  "communication  media" 
activities.*  The  Directorate  is  also  charged  with  keeping  up  with  new 
developments  in  educational  technology:  staff  members  participate  in 
professional  activities  outside  the  Academy  (e.g.  National  Association 
of  Educational  Broadcasters).  The  Directorate  closely  monitors  in-house 
Air  Force  R&D,  including  the  Air  Training  Command's  computer-assisted 
instruction  experiments,  the  Air  Force  Human  Resources  Laboratory's 
advanced  instructional  system,  and  the  Air  University's  Learning 
Center. 

The  Air  Force  reports  a modest  number  of  projects  in  training 
technology  under  Air  University  sponsorship;  all  are  in-house 
activities,  and  all  are  aimed  at  improved  instructbr  training.  An 
example  is  a project  on  "micro-teaching"  with  video  cassettes.  The 
purpose  of  the  study  was  to  test  concepts  that  had  originated  at  the 
Brigham  Young  University  and  the  University  of  Wisconsin.  Student 
teacher  competency  and  the  impact  of  "micro-teaching"  on  particular 
courses,  is  to  be  measured.  This  work  is  scheduled  for  completion 
in  May  1975. 

The  in-house  R&D  activity  for  education  and  training  is  the  Air 
Force  Human  Resources  Laboratory  (APHRL) , an  arm  of  the  Air  Force 
Systems  Command.  With  regard  to  the  two  areas  of  officer  acquisition 
training  and  professional  development  education,  AFHRL  " does  not 
currently  have  mission  responsibility,  technical  capability,  nor 
resources  in  either  of  these  areas."  However,  a great  deal  of  research 
on  selection  for  the  Air  Force  Academy  was  done  by  AFHRL  during 
1959-1968;  some  similar  studies  were  done  on  Officer  Training  School 
students.  Work  was  also  done  on  motivation  for  flying  training  among 
Air  Force  ROTC  students.  There  is  a long  literature  of  AFHRL  technical 
reports  dealing  with  the  Air  Force  Academy,  AFROTC,  Air  Force  Institute 
of  Technology,  Officer  Training  School  (OCS),  and  professional  schools. 
However,  none  of  the  titles  we  have  seen  deals  with  training  per  se. 

In  1971,  a systems  analysis  was  completed  dealing  with  "procedures 
to  insure  that  the  professional  development  education  system  would  be 
maximally  responsive  to  the  evolving  needs  of  the  Air  Force.  . ." 

We  have  also  seen  reference  to  a "broad  study  (of)  alternative  continuing 
education  systems.  . . " 


* Perhaps  this  early  investment  in  effective  human  communications  is 
why  the  Air  Force  seems  to  outperform  the  other  services  in  the 
quality  of  its  briefings --and,  closer  to  home,  in  its  responses 
to  queries  by  this  DSB  Task  Force. 


5.5  MANAGEMENT  ISSUES:  R&D  REQUIREMENTS  AND  PRIORITIES 


In  querying  the  services  for  material  to  go  into  this  chapter 
comments  were  invited  in  several  areas : R&D  requirements  and  priorities , 
evaluating  officer  training  and  educational  programs,  and  the  "training 
of  trainers . " This  section  summarizes  the  services ' responses  to  these 
and  related  matters. 

1.  Army  — In  the  Army's  Senior  ROTC  program  there  is  close  liaison 
between  TRADOC's  Deputy  Chief  of  Staff,  ROTC,  and  the  Army  Research 
Institute  for  the  Baliavioral  and  Social  Sciences  (ARl).  Work  at 
ARI,  described  elsewhere  in  this  chapter,  is  aimed  at  improving 
cadet  assessment,  evaluating  the  ROTC  program  of  instruction, 
developing  "management/leadership  simulations,"  and  the  like. 

Contractors  working  for  ARI  have  recently  developed  "assessment/ 
training"  simulations  for  the  Senior  ROTC  program.  Army 
Regulation  AR-70-8  provides  for  the  generation  Human  Resources 
Needs  (HRN's),  which  constitute  a major  source  of  R&D  program 
support  in  the  Army.  ARI  mentions  several  ways  it  goes  about 
promoting  interchange  between  trainers,  e.g.  TRADOC,  and  R&D 
personnel  periodic  meetings  (e.g.  Human  Factore  R&D  Conference), 
special  standing  committees,  etc.  An  example  of  the  latter  is 

the  ROTC  Curriculum  Development  Steering  Group,  with  members 
from  ARI,  ROTC  regions,  and  TRADOC's  DCS-ROTC. 

Priority  instructional  problems  facing  officer  training 
managers  are  several:  Army  ROTC  has  a continuing  need  to  provide 
effective  military  science  preparation  in  the  larger  context 
of  a university  or  college  environment.  Because  of  recent 
changes  brought  about  by  the  Officers ' Personnel  Management 
System,  ROTC  is  being  required  to  carry  a greater  load  of  branch 
military  subjects  which  have  previously  been  taught  in  the 
post-commissioning  officer  basic  course. 

At  the  Army's  Infantry  School  no  research  support  for  OCS 
has  been  requested  for  IT  1975  and  FY  1976.  Seme  research  proposals 
by  ARI  have  been  approved  without  concurrence  by  the  Infantry 
School;  this  has  created  problems  because  resources  of  the  school 
would  be  required  in  conducting  the  research.  Responses  from 
the  Military  Academy  indicate  that  there  are  no  priority  instructional 
problems . 

2.  Navy  — The  Navy's  ROTC  program  managers  say,  "No  research  requirements 
have  been  identified  in  recent  years  for  NROTC."  At  the  Navy's 
Postgraduate  School  (NPS)  there  are  two  offices  which  facilitate 

the  interchange  between  PDE  managers  and  the  R&D  community,  namely, 
the  office  of  the  Dean  of  Research  and  the  Office  of  the  Dean  of 
Educational  Development.  (However,  the  latter  is  a half-time  position 
with  no  budget  for  R&D. ) 
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"In  addition,  each  department  chairman  and  faculty  member  is  free 
to  exchange  information/requirements  with  the  R&D  community." 
Priority  instructional  problems  at  NPS  are  said  to  be,  . . the 
development  of  more  efficient  ways  to  deliver  graduate  education 
in  order  to:  a)  shorten  the  time  in  fully  funded  programs,  and 
b)  provide  teelmological  updates  in  subspecialty  fields.."  There 
is  also  a need  for  the  development  of  "multi-media  materials  to 
support  . . . (these  programs).  . A need  for  "high  quality 
animated  videotapes  in  highly  technical  areas  has  been  expressed 
verbally  to  Haval  Instructional  Technology  Development  Center; 
however,  they  do  not  presently  have  the  capability  to  prepare 
such  tapes . " 

3.  Air  Force  — The  Air  Force  Academy's  Directorate  of  Instructional 
Technology  reports  that  it  maintains  a lively  interchange  with  the 
Air  Force  training  and  education  community  (e.g.  Air  Training 
Command,  Aerospace  Audiovisual  Services,  Air  University's  Learning 
Center),  and  the  AFKRL.  The  Academy's  reply  to  our  query  about 
relations  with  trainers  and  R&D  personnel  bears  repeating  in 
part : 


"Academic  managers  in  addition  to  exchanging  ideas  with 
professional  military  school  managers  (Squadron  Officer 
School,  Command  and  Staff  College,  and  Air  Wax  College) 
also  keep  in  touch  with  their  civilian  university  counter- 
parts. Practically  all  instructors  are  members  of 
professional  academic  organizations.  Faculty  members  are 
encouraged  to  attend  professional  meetings,  publish 
research  papers,  and  speak  at  professional  gatherings.... 

"This  continuous  process  of  exchange  with  various  sectors 
of  the  research  community  has  served  the  Air  Force  Academy 
well. . . . 

"Thus,  while  Academy  managers  do  not  'seek  help'  from  the 
research  community  per  se,  a continuous  exchange  process 
exists  which  insures  that  the  latest  state  of  the  art 
advances  are  brought  to  the  attention  of  all  Academy 
managers.  As  such,  the  R&D  community  has  been  very 
responsive  to  the  Academy  program." 

While  the  Air  Force  reports  no  "true  priority  instructional 
problems,"  it  submitted  several  ideas  for  innovative  training 
approaches  that,  given  support,  the  AFA  staff  would  like  to 
institute:  a)  bring  in  an  authority  on  training  research  to  offer 
a one  week  summer  seminar  on  late  developments  in  training 
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technology,  b)  assign  an  educational  technology  specialist 
to  each  academic  department  to  help  implement  new  techniques; 
c)  permanently  install  computer  terminals,  video  cassette  TV,  • 
and  microfiche  readers  in  all  classrooms;  d)  provide  more 
opportunity  for  and  emphasis  on  cadet  suruner  research  in  other 
Air  force  activities  (e.g.  Air  Force  Weapons  Laboratory). 

In  the  area  of  professional  development  education  for  Air 
Force  officers,  we  were  told  of  several  priority  instructional 
problems . One  has  to  do  with  designing  an  effective  curriculum 
that  can  be  useful  in  the  near  term  when  the  subject  matter  is 
in  a state  of  constant  change.  Examples  are  perceptions  of 
national  security,  changes  in  contemporary  social  values, 
and  shifting  national  economic  conditions.  Another  issue  is 
the  need  for  identifying  and  dealing  with  individual  student 
needs.  Examples  of  the  latter  may  include  academic  weakness 
(e.g.  mathematics);  these  are  handled  with  remedial  elective 
courses,  but  such  instruction  at  present  has  to  be  terminated 
by  calendar  dates  instead  of  student  attainment.  A third 
problem,  in  a sense  the  reverse  of  the  latter,  is  the  difficulty 
of  recognizing  prior  expertise  and  knowledge  in  individual 
students.  This  sometimes  results  in  duplication  of  training 
for  officers  who  attend  more  than  one  school.  (The  latter 
is  obviously  more  a management  problem  than  one  of  technology, 
but  it  bears  mention  here . ) 

• • •« 

AFHRL  reports  good  utilization  of  its  services  by  the  Air 
University,  the  AFA,  and  ROTC  marragerw.  However,  the  actual 
number  of  requests  for  assistance  has  been  small.  AFHRL 
says,  "This  is  fortunate,  since  AFHRL  resources  have  been 
limited.  We  have  met  all  but  one  or  two  requirements  in  a timely 
and  satisfactory  manner.  One  request  has  been  turned  back  for 
lack  of  resources  (RPR  7*1-28),  but  with  an  offer  to  provide 
the  data  base  required  for  analysis  by  Air  University  personnel." 

5.6  EVALUATING  OFFICER  TRAINING  AND  EDUCATIONAL  PROGRAMS: 

BARRIERS  TO  INNOVATION 

1.  Army  — We  asked  how  the  services  evaluated  OAT  and  PDE 
effectiveness  and  whether  there  were  barriers  to  innovation 
in  these  areas.  The  Army’s  TRADOC  oversees  a continuing 
assessment  of  ROTC  graduates'  "...  performance  at  Advanced 
Camp,  Officer  Basic  Course  (OB C)  peer-rating  leadership 
measures,  OBC  course  performance  and  evaluation  of  first-tour 
duty  assignments.  These  evaluations  seek  to  compare  ROTC 
curricula  in  terms  of  graduate  performance  effectiveness. 
Performance  shortcomings  are  analyzed  and  corrected  by  changing 
the  ROTC  curriculum,  both  on  the  campus  and  at  camp."  TRADOC 
also  has  established  a formal  ROTC  Curriculum  Development 
Steering  Group  to  monitor  all  proposals  for  curriculum  change, 
etc.  Barriers  to  instructional  innovation  are  seen  as  stemming 
from  personnel  reductions,  which  limit  ROTC  staff  activity  to 
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maintaining  the  status  quo,  and  reductions  in  fluids  that  are 
needed  to  buy  new  instructional  technology. 

Responses  from  the  Army  Command  and  General  Staff  College 
were  terse,  straightforward,  and  refreshingly  candid:  educational 
programs  are  evaluated  by  . . faculty  survey,  personal  inspection, 
and  daily  observation  ..."  Changes  in  the  program  are  assessed 
"by  observation  and  reflection."  Barriers  to  innovation  at  the 
C^GS  College  were  seen  as:  a)  ingrained  notions  of  the  way 
instruction  should  be  presented,  b)  lack  of  funds,  c)  lack  of 
time  for  workshops,  and  d)  no  perceived  reward  for  taking 
chances . The  last  is  a frequently  heard  comment  that  is 
unfortunately  not  limited  to  educational  innovation. 

The  Army  Infantry  School  has  an  elaborate  and  well-defined 
system  of  evaluation  which  includes  these  steps:  a)  an  Evaluation 
Division  develops  policies  and  procedures,  b)  the  Division 
administers  tests  for  each  course,  c)  an  item  analysis  is  performed, 

d)  questionnaires  are  administered  to  students  and  graduates 
to  "evaluate  quality  and  effectiveness  of  instruction...",  and 

e)  a Training  Effectiveness  Branch  conducts  "in-depth  studies 
of  the  educational  process  of  selected  programs...".  The 

■ Infantry  School  reported  that  the  main  barriers  to  educational 

innovation  were  lack  of  funds  and  high  staff  and  faculty  turnover, 
e.g.,  ".  . . Few  innovators  can  follow  a project  through  to 
completion  before  being  reassigned.  . . . There  is  little 
opportunity  now  for  a second  innovator  to  obtain  and  build  on 
the  ideas  and  practices  of  the  first.  . . ." 

ARI  had  a similar  response  concerning  barriers  to  innovation: 

I "(They  are  due  to)  too-frequent  change  of  military  personnel  responsible 

for  program  innovations.  Hopefully  Officer  Personnel  Management 
System  can  credit  such  military  service  toward  career  progress. 

The  Air  Force  has  possibly  done  better  in  this  regard."  In 
addition,  ARI  cited  two  barriers  to  innovation  in  officer  training: 

a)  Time  constraints,  brought  about  by  overload  of  content 
along  with  training  time  reductions. 

b)  policy  and  financial  support  fluctuations,  e.g.  "quick-fix" 
attitudes  and  "drastic  cutbacks  which  prevent  payoff  in 
promising  programs.  ..."  In  addition,  ARI  argued,  .... 

■ 

"Productive  research  experimentation  is  far  more  likely 
to  result  if  it  is  managed  and  supported  as  such,  rather 
than  being  handled  as  an  additional  drain  on  operational 
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training  resources.  Emphasis  on  immediate  payoffs  has 
been  encountered  in  Army  leadership  training  research, 
at  times  to  the  detriment  of  a sound  R&D  program. 

Emphasis  on  training  "hard  skills"  only  may  conceivably 
lead  to  producing  officers  who  master  a number  of  specific 
techniques  but  may  lack  the  skill  to  utilize  them 
appropriately  in  a given  leadership  situation.  Development 
of  the  judgmental  and  interpersonal  aspects  of  leader- 
ship is  likely  to  be  enhanced  by  training  experiences 
which  simulate  the  situational  requirements.  Despite 
the  scientific  work  on  realistic  assessment  processes 
beginning  with  the  6.2  program  of  ARI  in  the  mid-sixties 
and  continuing  with  the  6.3  work  at  the  Assessment 
Center  at  the  US  Army  Infantry  School,  support  for  this 
whole  program  is  being  cut  off  just  prior  to  adapting 
results  in  operational  Army  school  programs." 

The  Military  Academy  assesses  changes  in  its  curriculum 
through  feedback  "from  a variety  of  sources  (Department  of  the 
Army,  surveys  of  cadets  and  graduates,  returning  graduates, 

Academic  Board  studies,  etc.)" 

2.  Navy  — The  Naval  Academy  uses  the  Graduate  Performance  Evaluation 
System  "to  get  feedback  from  the  fleet  from  recent  graduates 
asking  them  for  opinions  on  the  effectiveness  of  the  USNA  program. 

Many  of  their  comments  have  been  incorporated  into  course 
curriculums . " Naval  ROTC  uses  an  "informal  feedback  system,"  and 
Aviation  Officer  Candidate  School  ( AOCS)  relies  on  "program  per- 
formance. . . by  feedback  from  commands  in  the  training  pipeline.  . ." 

An  in-house  curriculum  review  board  evaluates  changes  in  the 
AOCS  program.  The  latter  program  reported  three  barriers  to 
innovation:  a)  a lockstep  flow  of  students  through  the  school, 
b)  inadequate  physical  plant,  i.e.  only  limited  space  available  for 
a learning  center,  and  c)  excessive  lag  in  obtaining  hardware 
and  software  (other  than  that  produced  in-house). 

The  Naval  Postgraduate  School  (NPS)  assesses  instructor 
performance  via  departmental  chairmen's  evaluation  (specifics 
not  given).  Every  year  curricular  programs  are  evaluated,  and 
major  reviews  are  done  every  three  to  five  years.  At  NPS,  "the 
greatest  barrier  to  innovation  is  the  time,  money  and  effort 
needed  to  assess  the  advantages  and  disadvantages  of  the  proposed 
innovations.  . ." 

The  Naval  War  College  evaluates  its  programs'  effectiveness 
by  six  means:  a)  Board  of  Advisors  to  the  President,  Naval  War 
College;  b)  Office  on  Educational  Credit  of  the  American  Council 
Education  evaluation  in  terms  of  academic  credit;  c)  course  review 
by  visiting  professors  and  flag  officers;  d)  student  end-of -course 
critiques;  e)  outside  educational  consultants;  f)  continuous 
internal  review. 
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3.  Air  Force  — A list  closely  similar  to  the  foregoing  was 
submj  tted  by  the  Air  Force  Academy:  a)  informal  critiques 
by  officers  working  in  the  relevant  technical  specialities 
in  the  Air  Force;  b)  formal  evaluation  by  accreditation  agencies; 
c)  performance  of  Academy  graduates  on  Air  Force  jobs  and 
as  graduate  students;  d)  instructor  course  critiques  at  the 
completion  of  most  courses;  e)  appointed  committees  to  evaluate 
the  curriculum;  f)  supervisor  and  peer  instructor  classroom 
visits;  and  g)  feedback  from  civilian  visitors.  Air  Academy 
staff  did  not  feel  that  proposed  educational  innovations  met 
with  resistence;  on  the  contrary,  the  introduction  of  new 
approaches  is  encouraged  and  supported.  One  problem,  however, 
is  the  fact  that  certain  "core"  courses  are  taught  to  very 
large  numbers  of  cadets  by  as  many  as  12  to  35  different 
instructors . Since  all  cadets  in  these  courses  are  examined 
by  the  same  tests,  the  flexibility  permitted  instructors  in 
their  teaching  methods  is  somewhat  limited.  "Nevertheless, 
even  in  these  core  courses,  as  well  as  in  the  sraa'ller  noncore 
courses,  individual  instructors  have  considerable  freedom  to 
use  individualized  and  innovative  teaching  techniques  and  materials 
to  achieve  maximum  learning  of  the  'standardized'  subject  material." 

Evaluation  of  Air  Force  professional  development  programs 
is  largely  a mattei  of  student  critiques,  student  and  faculty 
surveys,  and  certain  inspections  by  external  groups,  e.g. 
the  Air  University's  Board  of  Visitors  and  the  Professional 
Military  Education  Symposium  of  the  vice  commanders  of  the 
major  commands.  The  single  most  serious  hindrance  to  innovation 
in  this  area  was  seen  as  inadequate  support  for  ADP  requirements. 

The  lead  time  for  new  ADP  inputs  into  the  Defense  Department 
Planning,  Programming,  and  Budgeting  System  is  minimally 
eighteen  months , and  "frequently  the  personnel  who  initiate 
innovative  requirements  depart  before  initiation  (of  the 
innovation) . " 


5.7  CONCLUSIONS 


1.  Officer  acquisition  training  fills  the  services'  needs  for 
qualified  junior  officers:  about  17,000  new  officers  will  be 
commissioned  by  the  principal  OAT  programs  during  FY  1976. 

About  5 per  cent  ($358  million)  of  the  DoD  individual  training 

and  education  budget  is  spent  on  this  area,  excluding  ROTC  and  other 
non-active  duty  programs.  There  is  a wide  variation  in  the 
duration  (e.g.  8 weeks  to  4 years)  and  cost  of  particular 
training  programs . 

Professional  development  education  provides  intellectual 
and  technical  breadth  to  career  officers  and  senior  non- 
commissioned officers;  approximately  l4,000  men  and  women  will 
participate  during  FY  1976.  The  cost  is  about  7 per  cent 
($520  million)  of  the  total  DoD  individual  training  and 
education  budget.  This  type  of  training  is  provided  both  in 
civilian  and  in-house  institutions. 

2.  Officer  training  and  education  is  highly  traditional.  Most 
takes  place  in  college -like  settings  with  their  typical 
approaches:  lectures,  seminars,  and  reading.  There  are  some 
striking  applications  of  innovative  technology,  most  notably 

at  the  Air  Force  and  Naval  Academies . What  is  conspicuously 
missing,  however,  is  all  data  evaluating  the  new  approaches 
followed  in  these  and  other  centers . There  are  excellent  opportunities 
to  do  systematic  assessments  on  the  effectiveness  of  officer 
training  programs. 

* M* 

3.  Professional  development  involves  an  Inordinate  amount  of 
time  during  same  officers'  cfeereers.  Up  to  25  per  cent  of  the 
post-commissioning  years  are  spent  on  this  type  of  activity. 

The  corresponding  time  for  professionals  In  civilian  life  is, 
we  believe,  much  less. 

4.  Non-resident,  self-instruction  through  correspondence 
courses,  has  long  been  used,  in  officer  and  non-commissioned 
officer  professional  development,  and  it  is  receiving  more 
command  emphasis  at  present.  We  are  concerned  about  the 
apparent  new  emphasis  for  two  reasons:  (a)  there  is  evidence 
to  show  that  generally  very  few  people  complete  correspondence 
courses,  and  (b)  correspondence  courses  place  an  extremely  high 
value  on  verbal  fluency,  which  may  not  be  necessary  for  many 
enlisted  occupations.  There  is  little  evidence  of  specific 
Training  Technology  R&D  support  for  non-resident  instruction; 
e.g.,  we  know  very  little  about  the  cost-effectiveness  of  this 
type  of  training. 

5.  Most  professional  development  education  is  provided  in  a 
lock-step  fashion,  with  little  attention  to  individual  differences. 
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in  learning  rates,  motivation,  and  the  like.  Related  to  this 
is  the  rigid  system  of  career  progression  which  does  not  make 
it  easily  possible  to  accelerate  the  promotions  and  responsi- 
bilities of  outstanding  young  officers  and  non-commissioned  officers. 

6 . There  is  a tendency  for  the  services ' training  managers  to 
embrace  hardware  technology  uncritically  for  training  programs. 

Much  more  attention  seems  to  be  paid  to  "how  to  teach"  than  to 
"what  to  teach"  in  these  programs.  Sometimes  "media"  is  confused 
with  the  educational  process,  i.e.,  the  medium  becomes  the  message; 
as  often  happens  in  the  civilian  sector,  gimmicks  and  gadgets 

are  acquired  without  valid  (Justification. 

7.  There  aire  some  barriers  to  training  innovations,  many  of 
which  can  be  changed  by  administrative  action;  e.g.,  high 
turnover  among  innovators  and  would-be  innovators;  too  much 
emphasis  on  short-term,  immediate -payoff  projects;  no  reward 
for  embarking  on  high-risk  activities;  and  insufficient 
opportunity,  due  to  course  overloads,  to  permit  experimentation. 

8.  The  importance  of  what  one  briefer  aptly  called  "the  most 
important  variable"  should  be  underscored:  the  teacher. 

Instructors  are  of  primary  importance,  and  they  are  likely  to 
remain  so  into  the  indefinite  future.  Better  military  teaching 
can  be  brought  about  in  many  ways,  e.g.,  by  sensible  selection 
and  career  management  of  teachers,  good  preparation  in  the  art 
of  teaching,  rewards  provided  for  outstanding  teachers,  and 
hardware  that  serves  to  unburden  and  enhance  the  role  of  the 
instructor.  Training  Technology  R&D  should  support  the 
teacher,  not  supplant  him. 

5 . 8 RECOMMENDATIONS 

1.  Recognize  the  central  importance  of  the  teacher,  in  al 1 
military  training,  and  take  appropriate  administrative  (and  R&D) 
steps  to  support  him.  The  services  should  disabuse  themselves 
of  the  notion  that  all  men  are  equally  skilled  modules  when 
they  are  assigned  to  training  billets  as  instructors.  As 

in  recommendation  3,  below,  a good  deal  is  known  about  teaching 
skills  in  the  civilian  sector,  and  this  literature  should  be 
applied.  A less-inhibited  recommendation  is  that  special 
career  fields  in  training  and  education  should  be  established; 
perhaps  the  British  Army's  experience  would  be  instructive 
in  this  regard. 

2.  Initiate  in-depth  studies  and  experimental  evaluations  of  the 
new  training  equipments  that  are  currently  being  introduced  into 
officer  acquisition  programs.  A proportion  of  the  budget  for 
new  types  of  training  equipment  should  provide  funds  for 
evaluating  their  effectiveness . Existing  data  frcm  other  programs 
may  be  applicable  in  officer  acquisition  training;  these  products 
should  be  rediscovered  and  their  findings  used  where  possible. 
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Develop  techniques  and  procedures,  that  will  ensure  new  training 
media,  will  not  he  adopted  uncritically.  Require  technology 
procurement  to  include  quantitative  evidence  on  anticipated 
benefits;  cost-benefit  analyses  are  needed  before  procurement , 
as  well  as  in  evaluations  of  utility  after  procurement. 

3.  Conduct  research  and  development  in  the  area  of  self- 
instruction,  particularly  the  traditional  correspondence 
course  approach  to  training  and  education.  Establish 
up-to-date  data  bases,  for  example,  on  course  completion 
rates  (both  within  and  outside  the  military  departments ) , 
and  factors  contributing  to  successful  self-instruction 
(e.g.,  student,  situational,  and  content  variables). 

Initiate  R&D  leading  to  good  cost  effectiveness  estimates 
for  correspondence  versus  other  training  approaches. 

4.  Initiate  comparative  studies  of  civilian  and  military 
practices  in  professional  development  education,  for  example, 
on  the  duration  and  types  of  training  employed  for  maintaining 
and  broadening  professional  competencies. 

5.  In  the  area  of  professional  development  education,  deteimine 
effective  lead  times  between  training  courses  and  duty  assignments 
(For  example,  should  advanced  speciality  education  occur 
immediately  before  an  officer's  utilization  tour,  or  precede 

it  by  several  years?) 


-A. 
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memorandum.  In  addition,  we  have  done  some  reading  in  the 
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CHAPTER  6 

FLIGHT  TRAINING  TECHNOLOGY* 


6.1  INTRODUCTION 

This  chapter  is  primarily  concerned  with  the  undergraduate  training 
of  pilots,  navigators,  and  naval  flight  officers.  Training  in  this 
category  provides  the  basic  individual  flight  skills  needed  for  progression 
into  advanced  mission-oriented  crew  or  unit  training.  Flight  familiari- 
zation training,  training  for  screening  prospective  aviators,  flight 
training  offered  by  ROTC  and  Academy  units  that  relate  to  officer  acquisi- 
tion, and  a category  referred  to  as  "other"  flight  training  are  also 
described.  This  chapter  does  not  include  advanced  flight  training  except 
in  the  consideration  of  total  training  costs  and  perspective. 

Undergraduate  flight  training  merits  special  consideration  for  research 
support  because  of  its  ultimate  impact  on  the  quality  of  our  operational 
forces,  its  high  costs,  the  magnitude  of  its  resource  requirements,  its 
inherent  hazards,  the  environmental  problems  it  generates,  and  the  great 
amount  of  time  it  consumes . 

For  FI  1976,  a training  load  of  about  6,000  trainees  is  projected 
for  undergraduate  flight  training.  This  represents  approximately  two 
per  cent  of  the  entire  DoD  load  for  individual  training,  but  will  require 
17  per  cent  of  the  DoD  budget  for  individual  training,  or  $1.15  billion. 

It  will  require  19  per  cent  of  the  manpower  in  training  support.  Because 
of  program  differences  between  the  services,  cost  comparisons  per  graduate 
cannot  be  made  on  any  meaningful  basis,  but  it  is  interesting  to  note  that 
the  average  cost  per  graduate  is  approximately  $197>000.  The  course  lengths 
range  from  36  weeks  ( Army ) to  59  weeks  ( Navy ) . 

The  support  facilities,  equipment,  energy,  and  geography  required  per 
trainee  is  equally  disproportionate  compared  to  other  kinds  of  military 
training.  While  the  hazards  normally  associated  with  flight  training  have 
been  reduced  to  a phenomenally  low  level  ($3*7  million  in  equipment  damage 
and  7 fatalities  in  1973) > it  is  still  very  high  as  related  to  the  numbers 
trained  and  compared  to  other  training  programs.  Flight  training  produces 
other  problems  relating  to  noise  and  air  pollution  and  competes  with  civilian 
aviation  for  space  in  the  air. 

Undergraduate  pilot  training  has  service-specific  characteristics  as 
well  as  areas  of  commonality.  The  Array  program  is  restricted  to  the 
training  of  helicopter  pilots  and  most  of  their  graduates  go  directly  to  oper- 
ational units.  The  Navy  trains  helicopter,  Jet,  and  prop  pilots,  whereaB  the  Air 
Force  confines  its  training  to  jet  pilots.  Both  the  Navy  and  the  Mr  Force 
pilot  graduates  require  additional  training  prior  to  an  operational  assign- 
ment. In  the  case  of  the  Air  Force,  the  advanced  training  can  cost  as 
much  as  $253>000  per  trainee  (F4-E)  and  take  an  additional  31  weeks.  In 
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this  situation,  the  total  training  cost  of  getting  a new  pilot  to  an 
operational  squadron  is  about  $412,000,  and  it  will  take  at  least  8l 
weeks.  But  even  this  does  not  represent  total  training  costs,  as 
additional  training  will  be  required  after  assignment  to  sun  operational 
squadron  to  produce  a combat-ready  pilot. 

Similarities  between  service  training  programs  are  most  apparent  in 
Army  and  Navy  helicopter  programs  and  Navy  and  Air  Force  jet-pilot  programs. 

All  three  services  provide  specific  research  support  to  undergraduate 
flight  training.  In  FY  1975 > this  amounted  to  $8,74-1,000  for  the  Air 
Force,  including  salaries  and  contract  funds,  $4,170,000  for  the  Navy, 
and  $500,000  for  the  Army-  Based  on  the  information  each  service  provided 
the  Task  Force,  it  is  not  possible  to  categorize  these  funds  by  budget 
number,  nor  to  compare  them  across  services.  It  may  be  that  the  cost  of 
equipment  development  is  included  in  several  of  the  figures.  However, 
even  this  total  of  $13,411,000  for  research  represents  only  about  one 
per  cent  of  the  flight  training  costs. 

Whether  or  not  this  is  an  appropriate  or  adequate  level  of  R&D 
support  for  achieving  cost-effective  undergraduate  flight  training  is  a 
good  question,  and  a difficult  one  to  answer.  It  will  require  an  assess- 
ment of  current  and  projected  R&D  programs  for  their  potential  to  reduce 
costs  and  increase  effectiveness,  and  this  is  the  major  concern  of  this 
chapter . 


6.2  SCOPE  OF  FLIGHT  TRAINING  REQUIREMENTS  AND  COSTS 

An  adequate  presentation  of  the  requirements  and  costs  of  military 
flight  training  is  necessary  to  dimensionalize  the  problems  and  oppor- 
tunities for  conducting  research  in  this  area.  Most  of  the  information 
is  presented  in  tables  to  permit  comparisons  between  services  and  to  show 
yearly  trends . 


Flight  Training  Programs 

Flight  training  programs  provide  basic  flying  skills  required  prior 
to  operational  assignment  of  pilots,  navigators,  and  naval  flight  officers. 
Upon  completion  of  flight  training,  a graduate  is  awarded  "wings"  and  is 
classified  as  a "designated"  or  "rated"  officer. 
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Table  6-1  shows  the  total  undergraduate  flight  training  loads  for 
each  service  from  FY  1973  through  FY  1978.  Loads  for  FY  1979  and  FY 
1980  are  currently  projected  as  being  the  same  as  FY  1978. 


TABLE  6-1 


TOTAL  FLIGHT  TRAINING  LOADS,  FY  1973  TO  FY  1978* 


Service/Component 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

FY  197T 

FY  1977 

FY  1978 

Army,  Active 

1,106 

704 

701 

785 

752 

818 

818 

Army  Reserve 

19 

16 

18 

15 

10 

10 

10 

Army  Natl.  Guard 

72 

69 

4o 

36 

22 

22 

22 

Navy,  Active 

1,903 

1,739 

1,486 

1,409 

1,329 

1,310 

1,310 

USMC,  Active 

807 

988 

1,053 

919 

912 

773 

773 

Air  Force,  Active 

4,506 

4,062 

3,138 

2,554 

2,806 

2,656 

2,663 

Air  Force  Reserve 

110 

48 

50 

29 

32 

28 

28 

Air  Natl . Guard 

215 

137 

146 

100 

96 

98 

98 

DoD,  Ac  ive 

8,322 

7,49? 

6,378 

5,667 

5,793 

5,557 

5,564 

DoD  Reserve 

129 

64 

68 

44 

42 

38 

38 

DoD  Natl.  Guard 

287 

206 

186 

136 

118 

120 

120 

DoD  Total 

8,738 

7,763 

6,632 

5,847 

5,953 

5,715 

5,722 

Table  6-2  below 

presents 

the  costs 

and  cost 

estimates 

of  Flight 

Training 

The  figures  in  parentheses  show  student  pay  and  allowances  included  in  the 
figures  immediately  above. 

TABLE  6-2 


FLIGHT  TRAINING  COSTS* 
($  Millions) 


Service 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

FY  197T 

Army 

145-8 

(9.8) 

121.2 

(14.4) 

96.2 

(15.5) 

107.3 

(16.9) 

25-3 

(5.0) 

Navy 

297.7 

(24.8) 

321.1 

(35-5) 

366.8 

(32.8) 

396.3 

(31.5) 

103.8 

(7-9) 

USMC 

50.8 

(15.8) 

53-8 

(12.8) 

57-5 

(14.2) 

57.0 

(12-7) 

14.2 

(3-2) 

Air  Force 

548.5 

(59-2) 

511.8 

(48.0) 

608.4 

(41.1) 

593.6 

(34.8) 

143.8 

(9-3) 

DoD 

1,042.8 

(109.6) 

1,007.9 

(110.7) 

1,128.7 

(103.6) 

1,745.0 

(95-9) 

287.1 

(25-4) 

* Since  the  Navy  conducts  almost  all  USMC  undergraduate  flight  training, 
the  Navy  recommends  that  Navy  and  USMC  flight  training  data  be  considered 
together . 
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Estimated  DoD  cost  per  graduate  of  Flight  Training  for  FY  1976  is  $125,201. 
Estimated  cost  per  day  per  graduate  of  Flight  Training  for  FY  1976  is 

$623.56. 

Flight  Familiarization 

Flight  Familiarization  Training  is  a relatively  small  preliminary 
pilot-training  program  conducted  by  all  services.  The  purpose  is  to  moti- 
vate qualified  candidates  toward  an  aviation  career,  and  to  identify  those 
candidates  most  likely  to  be  successful  in  flying.  Students  are  primarily 
drawn  by  the  services  from  their  officer  acquisition  programs,  except  for 
the  Air  Force  which  conducts  a separate  flight  screening  program  for  other 
candidates  for  Undergraduate  Pilot  Training.  (Similar  screening  is  accom- 
plished during  the  first  phase  of  Undergraduate  Pilot  Training  by  the 
other  services.) 

Data  showing  the  scope  and  costs  of  these  programs  are  given  in 
the  several  tables  that  follow.  Workload  data  attributable  to  students  in 
officer  acquisition  programs  (noted  in  parentheses)  are  not  additive  to 
total  service  loads,  since  they  are  either  already  within  other  servise 
loads  or  are  included  in  participation  data  for  ROTC  and  similar  programs. 


TABLE  6-3 

TRAINING  INPUTS,  OUTPUTS,  LOADS,  FLIGHT  FAMILIARIZATION 


FY 

FY 

Service/Component 

FY  I97U 

FY  1975 

FY  1976 

1977 

197* 

Input  Output 

Load 

Input  Output 

Load  Input  Output 

Load 

Loan 

Loac 

Army, 

All  Components 

(852) 

(692) 

- 

(1052) 

(852) 

- (452) 

(372) 

- 

- 

- 

Navy, 

All  Components 

1075 

767 

61 

1149 

836 

71(1,159) 

(843) 

71 

71 

71 

USMC  Reserve 

- 

- (225) 

(200) 

- 

- 

- 

Air  Force 

Active 

764 

759 

55 

230 

200 

12  279 

236 

15 

11 

24 

Reserve 

0 

0 

0 

34 

31 

2 27 

25 

2 

2 

2 

National  Guard 

106 

108 

8 

95 

85 

5 95 

85 

5 

5 

5 

USAF  Academy 

and  ROTC 

(2,690) (2, 380) 

- 

- 

- 

DoD 

Active 

279 

236 

15 

11 

24 

Gd/Res  Total 

122 

110 

7 

7 

7 

DoD  Total 

401 

346 

22 

18 

31 
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TABLE  6-4 


FLIGHT  FAMILIARIZATION  TRAINING  COSTS  FOR  FY  1973  TO  FY  1976 


Service 

FY  1973 

($  Millions) 

FY  1974 

FY  1975 

FY  1976 

Air  Force 

7-7 

6.5 

5-7 

6.0 

(2.2) 

(-7) 

(-3) 

(.3) 

Note:  Figures  in  parentheses  show  student  pay  and  allowances  included 
in  the  figure  immediately  above. 

Flight  Familiarization  Training  in  the  Army  includes  instruction  in 
basic  ground  and  in-flight  fundamentals  of  pre-solo,  solo,  basic  instrument, 
and  cross-country  navigation.  The  ROTC  flight  program  is  authorized  for 
each  of  the  291  Army  ROTC  host  institutions.  Training  is  given  in  fixed- 
wing  civilian  aircraft  by  Federal  Aviation  Administration  approved  civilian 
flying  schools.  The  Military  Academy  (uSMA)  training  is  conducted  at  Fort 
Rucker,  Alabama.  The  USMA  course  length  is  eight  weeks  and  consists  of 
ground  school  and  40  hours  in  the  TH55  helicopter. 

The  Air  Force  conducts  three  programs  in  Flight  Familiarization 
Training.  The  Pilot  Indoctrination  Program  (PIP)  at  the  Air  Force  Academy 
provides  each  qualified  First  Class  cadet  with  25-5  flight  hours  in  the 
T-4l.  The  3253  Pilot  Training  Squadron  (ATC)  conducts  the  program  with 
the  assistance  of  instructors  assigned  to  the  Air  Force  Academy. 

The  Air  Force  ROTC  Flight  Instruction  Program  (FIP)  is  conducted  by 
civilian  contractors  at  177  ROTC  host  institutions.  Air  University  exe- 
cutes the  contracts  for  FIP  and  the  Commandant,  AFROTC,  establishes  the 
curriculum.  Operational  supervision  is  accomplished  by  the  FAA.  Other 
candidates  for  Undergraduate  Pilot  Training  enter  the  Flight  Screening 
Program  (FSP)  conducted  at  Hondo  AB,  Texas.  Each  student  pilot  receives 
a maximum  of  14  flight  hours  in  the  T-4l.  The  program  is  conducted  under 
contract  with  a civilian  flying  service. 

No  information  was  provided  to  the  Task  Force  on  Flight  Familiariza- 
tion in  the  Navy  and  Marine  Corps . 


Warrant  Officer  Pilot  Training 

In  contrast  to  the  other  services,  where  all  pilots  are  commissioned 
officers,  a large  portion  of  Army  pilots  are  Warrant  Officers.  The  training 
provided  to  Warrant  Officer  candidates  in  the  Rotary  Wing  Aviation  Course 
at  Fort  Rucker,  Alabama,  includes  the  same  training  given  to  Army  Commis- 
sioned Officer  students  in  Undergraduate  Pilot  Training.  The  course  also 
serves  as  a Warrant  Officer  Candidate  School.  The  course  is  38.4  weeks  in 
length  and  includes  subjects  designed  to  qualify  the  candidate  as  a Warrant 
Officer  rather  than  solely  as  a pilot.  The  curriculum  includes  necessary 
flying  instruction,  associated  academic  subjects,  and  those  instrument 
flight  and  academic  subjects  required  to  operate  an  aircraft  safely  under 
actual  instrument  conditions. 
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Each  student  is  also  qualified  in  the  UH-1  utility  helicopter  to 
include  the  support  of  combat  operations  in  a tactical  environment. 

Workload  data  for  FY  1973  bo  FY  1976  and  cost  data  for  the  same 
years  are  given  in  Tables  6-5  and  6-6,  below. 


TABLE  6-5 


TRAINING  INPUTS,  OUTPUTS  AND  LOADS,  WARRANT  OFFICER 
PILOT  TRAINING,  FY  1973  TO  FY  1976 


Service 

Component 

FY  1973 
Input  Output 

Load 

FY  1974 
Input  Output 

Load 

FY  1975 
Input  Output 

Load 

FY  1976 

T V; 

Army, 

Active 

4o4 

360 

390 

346 

350 

257 

309 

200 

209 

207 

Army 

Reserve 

4 

7 

2 

1 

2 

1 

23 

16 

14 

l4 

Army 

National 

Guard 

26 

21 

14 

20 

20 

14 

52 

36  . 

36 

35 

TOTAL 

^33 

388 

4o6 

367 

372 

272 

384 

252 

259 

256 

TABLE  6-6 

COSTS  OF  WARRANT  OFFICER  PILOT  TRAINING  FOR  FY  1973-FY  1976 

($  Millions) 


Service/Component 

Army 


FY  1973  FY  1974  FY  197$ 

^8. 5 16. 2 33.9 

(1.6)  (.6)  (1.3) 


FY  1976 
36 

(1-9) 


Note:  Figures  in  parentheses  show  student  pay  and  allowances  included  in  the 
figures  immediately  above. 


Undergraduate  Pilot  Training 

The  largest  of  the  flight  programs,  which  is  conducted  by  all  of  the 
services,  is  Undergraduate  Pilot  Training  (UPT) . Courses  include  sufficient 
flying  training  to  allow  the  student  to  attain  proficiency  in  the  general 
class  of  aircraft  (jet,  prop,  or  helicopter)  he  will  be  flying  in  future 
assignments.  Training  through  flying  or  in  flight  simulators  is  augmented 
by  flight-related  ground  training  and,  ordinarily,  some  Officer  professional 
development  training  to  prepare  the  student  for  the  responsibilities  of  a 
junior  Officer. 

Training  data  for  FY  1973  to  FY  1978  are  given  in  Table  6-7.  Costs  of 
undergraduate  pilot  training  for  FY  1973  to  FY  1976  are  presented  in  Table 
6.8. 
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TABLE  6-8 


COSTS  OF 

UNDERGRADUATE 

PILOT  TRAINING  FOR  FY 

1973-FY  1976 

Service /Component 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

Army 

67.1 

91.0 

77.8 

83.8 

Navy 

261.8 

259.7 

299.7 

330.4 

USMC 

16.7 

13.0 

14.1 

13.2 

Air  Force 

353.1 

357.5 

397.7 

386.1 

The  Army  conducts  all  undergraduate  helicopter-pilot  training  for 
its  own  personnel  and  for  the  Air  Force.  There  is  no  fixed-wing  Under- 
graduate Pilot  Training  conducted  by  the  Army.  Training  is  at  the 
Army  Aviation  School  at  Fort  Rucker,  Alabama.  The  student  body  is 
comprised  of  Army  and  Air  Force  Commissioned  Officers,  and  Army  Warrant 
Officer  Candidates.  The  course  length  is  36.4  weeks  with  a curriculum 
in  the  Primary  Phase  (l4  weeks)  of  flying  instructions  and  associated 
accademic  subjects  to  qualify  Commissioned  Officers  and  Warrant  Officers 
in  the  primary  rotary-wing  flying  techniques  and  helicopter  use.  In 
the  Advanced  Phase  (22.4  weeks),  students  are  instructed  in  those 
instrument  flight  and  academic  subjects  required  to  operate  an  aircraft 
safely  under  standard  rotary-wing  instrument  certification.  Students 
are  also  qualified  in  the  UH-1  utility  helicopter  to  include  the 
support  of  combat  operations  in  a tactical  environment. 

The  Navy  conducts  Undergraduate  Pilot  Training  for  all  Navy  and 
Marine  Corps  students.  The  training  begins  with  a common  core  of 
basic  ground  training  and  primary  flight  training  and  then  diverges 
according  to  whether  the  student  is  to  be  qualified  in  jet  aircraft  or 
helicopters  (Marine  Corps)  or  jets,  helicopters,  or  propeller  aircraft 
(Navy). 

Course  lengths,  training  sites,  and  aircraft  used  for  training 
for  each  phase  are  given  in  Table  6-9. 
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TABLE  6-9 

COURSE  PHASING,  NAVY/MARINE  CORPS 
UNDERGRADUATE  PILOT  TRAINING 


Course  Phase 


Training 

Site 


Course  Length  iype 
(weeks)  Aircraft 


Environmental  Indoctrination  NAS  Saufley 

Aviation  Officer  Candidates  11 

Officers  4 

Primary  (all  students)  NAS  Saufley  6 


Jet  Training  NAS  Kingsville, 

NAS  Chase,  & 

Basic  Jet  NAS  Pensacola  24 

Advanced  Jet  18 

Prop  Training  NAS  Corpus 

Christi 

Basic  Prop  20 

Advanced  Prop  17 

Helicopter  Training  NAS  Whiting 

Pre-Helicopter  Basic  Prop  14 

Primary  Helicopter  1 

Advanced  Helicopter  1 


T-3^B 


T-2 

TA-4 


T-28 

TS-2A 


T-28 

H-57 

H-l 


Because  of  the  variation  in  course  content,  the  standard  Navy  Under- 
graduate Pilot  Training  course  can  be  as  short  as  46  weeks  (for  an  Officer 
student  qualifying  in  helicopters)  or  as  long  as  59  weeks  (for  an  Aviation 
Officer  Candidate  qualifying  in  jets). 

Undergraduate  Pilot  Training  in  the  Air  Force  consists  of  ground 
training,  professional  Officer  training,  and  techniques  of  flying  high- 
speed jet  aircraft.  The  course  length  is  48.5  weeks.  Each  student  receives 
210  jet  hours.  Training  locations  are  Williams  AFB,  Arizona;  Webb  AFB, 
Texas;  Reese  AFB,  Texas;  Laughlin  AFB,  Texas;  Vance  AFB,  Oklahoma;  Columbus 
AFB,  Mississippi;  Craig  AFB,  Alabama;  and,  Moody  AFB,  Georgia. 


Undergraduate  Navigator  Training 

Each  service  except  the  Army  has  a program  for  training  navigators. 

The  purpose  of  Undergraduate  Navigator  Training  is  to  provide  sufficient 
skills  and  knowledge  so  that  further  training  for  the  newly  rated  navigator 
can  be  limited  to  transition  to  aircraft  used  in  operational  units  and 
employment  of  applicable  weapons  systems.  Training  data  for  FY  1973 -FY  1978 
and  cost  data  for  FY  1973  to  FY  1976  are  presented  in  Tables  6-10  and  6-11. 


TABLE  6-10 
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TABLE  6-11 


COSTS 

OF  UNDERGRADUATE 

NAVIGATOR  TRAINING,  FY  1973 

TO  FY  1976 

Service 

FY  1973 

($  Millions) 

FI  197^ 

FY  1975 

FY  1976 

Navy 

35-5 

61.3 

67.1 

65.8 

USMC 

1.7 

2.2 

2.0 

Air  Force 

59-1 

58.1 

60.6 

53-4 

DoD  Total 

94.6 

121.1 

129.9 

121.2 

The  Naval  Flight  Officer  training  program  (for  Navy  and  Marine  Corps 
personnel)  begins  with  the  same  ground  training  phase  given  to  pilots 
(4-11  weeks).  This  is  followed  by  a basic  24-week  phase  covering  naviga- 
tion, meteorology,  radar  systems,  and  other  fundamentals.  A student  then 
proceeds  to  one  of  five  advanced  phases:  radar  intercept  officer  (10 
weeks);  basic  jet  navigator  (4  weeks);  airborne  electronic  warfare  officer 
(8  weeks);  airborne  tactical  data  systems  officer  (12  weeks);  or  multi- 
engine  navigator  (8  weeks). 

The  Air  Force  Undergraduate  Navigator  Training  provides  academic 
instruction  in  basic  navigation,  map  reading,  aviation  physiology  and 
aircraft  systems,  and  equipment  which  includes  radar,  radio  aids,  loran, 
consolan,  doppler  and  astro-trackers.  Flight  training  is  conducted  in 
high/low  altitude  map  reading,  radar  procedures,  day/night  celestial, 
grid,  overwater  navigation,  and  use  of  combined  navigational  aids.  The 
current  33  week  program  is  conducted  at  Mather  AFB,  California  and  calls 
for  40  hours  in  the  T-29  and  120  hours  in  the  T-43. 


Other  Flight  Training 

This  category  covers  other  miscellaneous  types  of  flight  training  as 
described  below.  Load  and  cost  data  for  FY  1974  to  FY  1978  are  summed 
at  the  end  of  this  section  in  Tables  6-12  and  6-13- 

The  Army  includes  in  this  category  courses  for  instructor  pilots  and 
specific  pilot  qualification  courses  in  various  aircraft.  All  of  the 
courses,  from  2 to  12  weeks  in  length,  are  conducted  at  the  US  Army 
Aviation  Center,  Ft.  Rucker,  Alabama.  Curriculum  includes  qualifi cation 
courses  in  fixed-wing  multi-engine,  0V-1,  rotary-wing,  CH-47  aviator, 
AH-1G  aviator.  There  are  also  instructor  pilot  courses  for  U-8,  U-21, 
0V-1,  UH-1,  OH -6,  OH-58,  CH-47,  CH-54,  and  AH-1G.  Additional  courses 
are  M-22  gunnery,  rotary-wing  instrument,  and  rotary-wing  flight  examiner. 

The  Navy  does  not  report  training  in  this  category,  inasmuch  as 
postgraduate  flight  training  is  conducted  under  operational  command 
auspices.  The  Marine  Corps  data  include  postgraduate  advanced  pilot  and 
navigator  training  designed  to  provide  training  in  a particular  aircraft 
community  before  assignment  to  an  operational  squadron. 
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The  Other  Flight  Training  in  the  Air  Force  consists  of  the 
following: 


Course 

Navigator  Bombardier  Training 
Electronic  Warfare  Officer  Training 
Pilot  Instructor  Training 
Instrument  Pilot  Instructor  School 
Navigator  Instructor  Training 
Medical  Officer  Flight  Familiarization 
ATC  Instructor  Training 
Flying  Training  Commanders 
Rotary  Wing  Qualifi cation  Course 
Air  Force  Academy  Instructor  Training 
Foreign  Specialized  Flying 


Training  Site  Course  Length  (Weeks) 

Mather  AFB,  Calif.  10-14 

Mather  AFB,  Calif.  25 

Randolph  AFB,  Tex.  13-6 

Randolph  AFB,  Tex.  6 

Mather  AFB,  Calif . 

6 

Randolph  AFB,  Tex.  4 

Randolph  AFB,  Tex.  1 

12 

2 

Webb  AFB,  Texas  10-38 


Most  Air  Force  postgraduate  flight  training  is  conducted  under  opera- 
tional command  auspices . 
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TRAINING  INPUTS,  OUTPUTS,  LOADS,  OTHER  FLIGHT  TRAINING,  FY  1974  TO  FY  1978 

Service  FY  1974  FY  1975  FY  1976  FY  1977  FY  1978 

Component  Input  Output  Load  Input  Output  Load  Input  Output  Load  Load  Load 


Army 


Active 

984 

1008 

134 

965 

1017 

109 

743 

673 

122 

89 

89 

Reserve 

106 

89 

13 

77 

77 

9 

94 

78 

15 

10 

10 

Natl  Guard 

346 

342 

39 

119 

143 

14 

213 

177 

36 

22 

22 

USMC 

Active 

775 

775 

351 

694 

694 

346 

691 

691 

316 

257 

257 

Air  Force 

Active 

2330 

2343 

483 

2100 

2057 

450 

2014 

1942 

4o4 

415 

415 

Reserve 

12 

12 

5 

10 

10 

3 

5 

5 

2 

1 

1 

Natl  Guard 

5 

4 

3 

34 

34 

8 

31 

31 

7 

5 

5 

DoD 

Active 

4089 

4126 

968 

3759 

3768 

905 

3448 

3306 

842 

761 

761 

Gd/Res  Tot 

469 

447 

60 

240 

264 

3^ 

343 

291 

60 

38 

38 

DoD  Total 

4558 

^573 

1028 

3999 

4032 

939 

3791 

3597 

902 

799 

799 
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TABLE  6-13 


COSTS  OF  OTHER  FLIGHT  TRAINING, 

FY  1973  TO 

FY  1976 

($  Millions 

r 

Source 

FY  1973 

FY  1974 

FY  1975 

FY  1976 

Army 

29-5 

30.2 

18.4 

23.6 

(2.2) 

(4.1) 

(2.6) 

(3-0) 

USMC 

31.9 

39-1 

41.2 

41.9 

(3.9) 

(5.6) 

(5-8) 

(5-4) 

Air  Force 

49.9 

65.1 

70.0 

77-6 

(6.5) 

(5.0) 

(4.9) 

(4.8) 

DoD  Total 

111-3 

134.4 

129.6 

143.1 

(12.6) 

(14.7) 

(13.3) 

(13.2) 

Note : 

Figures  in 

parentheses  show  student  pay  and  allowances 

included  in  the  figure  immediately  above. 


ADVANCED  FLIGHT  TRAINING 


In  each  of  the  services,  graduates  of  undergraduate  pilot  and  under- 
graduate navigator  training  receive  supplementary  training  in  the  specific 
aircraft  they  will  be  flying  on  operational  missions.  Emphasis  is  placed 
on  crew  training  and  performance  under  conditions  which  would  be  encoun- 
tered in  combat.  Marine  Corps  advanced  flight  training  loads  are  included 
within  Other  Flight  Training  loads,  as  also  is  centrally  conducted  Army 
advanced  flight  training.  Most  of  the  advanced  flight  training  in  the 
Army,  Navy,  and  Air  Force  is  considered  crew  training  and  is  discussed  in 
the  chapter  on  Crew/Group/Team/Unit  training. 


6.3  DESCRIPTION  OF  FLIGHT  TRAINING  PROGRAM:  U.S.  ARMY 

The  purpose  of  this  section  is  to  describe  the  flight  training  programs 
for  each  of  the  services . While  the  amount  of  information  is  somewhat 
overwhelming,  it  is  an  essential  basis  for  relating  later  discussions  on 
specific  research  and  application  projects. 

Description  of  the  Army  ROTC  and  USMA  Flight  Training  Program 

Program  Objective  and  CViaracter.  The  objective  of  the  program 
is  to  provide  flight  instruction  of  sufficient  scope  and  duration 
to  qualify  selected  students  in  the  principles  of  flying  Army- 
type  aircraft.  The  course  includes  instruction  in  basic  ground 
and  in-flight  fundamentals  of  pre-solo,  solo,  basic  instrument, 
and  cross-country  navigation.  Successful  completion  of  the  program 
is  based  upon  the  recommendation  of  flight  instructors,  flight 
examiners,  and  in  the  case  of  ROTC,  the  Professor  of  Military 
Science  (PMS).  The  objective  of  these  programs  is  to  familiarize 
a selected  group  of  future  Officers  with  the  aviation  program, 
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not  to  qualify  them  as  pilots.  The  program  provides  a screening 
process  for  the  Army  and  experience  has  shown  that  the  attrition 
in  the  initial  entry  rotary-wing  course  experienced  by  Officers 
who  have  attended  ROTC  or  USMA  flight  training  is  lower  than  for 
Officers  who  have  not. 

Courses  and  Course  Lengths,  (a)  The  Army  ROTC  Flight  Instruction 
Program  i.  conducted  as  a voluntary  extracurricular  activity  for 
cadets  in  their  final  year  of  ROTC.  The  instruction  does  not 
modify  the  primary  purpose  of  the  ROTC  program  or  alter  prescribed 
ROTC  programs  of  instruction.  The  instruction  is  completed  within 
a period  of  four  months,  if  possible,  and  will  in  no  event  exceed 
nine  months.  The  Federal  Aviation  Administration  (FAA)  approve*., 
standardized  flight  instruction  program  is  used.  This  consists 
of  35  hours  of  ground  instruction  and  365  hours  of  flight  instruc- 
tion. An  additional  3 hours  of  flight  time  may  be  authorized  by 
the  local  Professor  of  Military  Science  (PMS),  the  Commander  of 
the  ROTC  Department,  to  provide  supplemental  instruction  when 
necessary.  Flight  instruction  is  conducted  in  fixed  wing  civilian 
aircraft  by  FAA  approved  civilian  flying  schools,  (b.)  The  USMA 
training  is  conducted  at  Fort  Rucker,  Alabama.  The  USMA  course 
length  is  eight  weeks  and  consists  of  ground  school  and  40  hours 
in  the  TH55  helicopter. 

Training  Sites,  (a.)  The  ROTC  flight  program  is  authorized  for 
each  of  the  291  Army  ROTC  host  institutions,  provided  that  an  FAA 
approved  flight  instruction  school  is  available  within  a reasonable 
distance  of  the  campus  and  medically  qualified  candidates  are 
available.  A joint  program  involving  two  or  more  institutions  is 
encouraged  where  geographical  location  will  permit.  In  FY  1973 * 

723  cadets  at  209  institutions  enrolled  in  the  program;  538  were 
recommended  by  their  instructors  for  further  aviation  training,  an 
average  of  3-5  students  per  participating  institution.  In  FY  197^, 
719  students  have  been  enrolled  at  207  institutions . An  additional 
89  applicants  are  awaiting  approval  of  their  applications  (an 
average  of  3*9  students  per  participating  institution).  The  esti- 
mated enrollment  for  FY  1975  is  1,000  students. 

(b.)  The  USMA  Training  Sites  are: 


FY  1973 

FY  1974 

FY  1975 

Ft  Wolters, 

Texas 

Ft  Wolters,  Te-cas 

Ft  Rucker,  Alabama 

( c . ) Enrollments : 

FY  1973 

FY  197^ 

FY  1975 

ROTC 

723 

719 

1,000 

USMA 

/ - \ 

50 

50 

50 

(d.)  The  training  support  manpower  is  not  available  for  ROTC  Flight 
Training.  The  training  support  manpower  for  the  USMA  Flight 
Training  is  not  available. 
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Calculations  of  Proposed  Training  Load  Authorizations,  (a.) 
ROTC  training  quotas  are  determined  by  the  Department  of  the 
Army  based  on  annual  requirements  for  aviators.  Supernumaries 
are  not  a factor  in  this  type  of  training,  (b.)  Attrition 
experience  for  ROTC  from  FY  1970  to  the  present  is  as  follows: 


FY  1970 

FY  1971 

FY  1972 

FY  1973 

FY  1974 

FY  1975 

Students 

Enrolled 

1,156 

855 

638 

723 

*800 

*1,000 

Completions 

924 

682 

518 

538 

*64o 

* 800 

Attrition 

20# 

20# 

19# 

25# 

♦20# 

* 20# 

♦Estimated 

Training  Improvements . --On  1 July  1973,  a new  agreement  went  into 
effect  between  the  Department  of  Transportation  and  the  military 
services.  This  agreement  defines  the  responsibilities  of  FAA  and 
the  services.  One  of  the  greatest  benefits  to  the  services  is 
that  the  F/ \ will  provide  flight  evaluation  of  each  Flight  Instruc- 
tion Program  student  in  training  following  his  first  solo  cross- 
country flight.  This  assures  quality  control  of  the  instruction 
given  by  the  private  flying  schools. 

Management  of  Training. — The  Department  of  the  Army  establishes 
policy  and  training  quotas.  The  Commander,  Training  and  Doctrine 
Command  is  responsible  to  direct,  supervise,  inspect  and  coordinate 
all  matters  pertaining  to  the  selection  of  participating  institutions, 
organization,  and  training  in  the  conduct  of  the  ROTC  and  the  USMA 
program.  ROTC  Region  commanders  operate,  administer,  and  supervise 
the  conduct  of  the  program  in  their  own  areas.  Professors  of 
Military  Science  select  flight  trainees  and  directly  supervise 
cadets  engaged  in  the  training  program.  The  Superintendent  of  the 
United  States  Military  Academy  establishes  selection  criteria  and 
supervises  cadets  engaged  in  the  training  program. 

Description  of  the  Warrant  Officer  Pilot  Training  Program 

Program  Objectives  and  Character. --The  objective  of  the  Warrant 
Officer  pilot  training  program  is  to  provide  selected  Warrant 
Officer  Candidates  with  the  background  in  aviation  subjects  and 
skills  necessary  so  that  they  arrive  in  operational  units  fully 
receptive  to  unit  training  programs,  capable  of  professionally  and 
safely  executing  their  respective  flying  roles. 

Warrant  Officer  li1ot  Training. — The  training  provided  ^o  Warrant 
Officer  Candidates  in  the  Rotary  Wing  Aviation  Course  at  Fort 
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Rucker,  Alabama,  includes  the  same  training  given  to  Army  Officer 
students  in  Undergraduate  Pilot  Training,  discussed  in  the  next 
section.  However,  the  course  also  serves  as  a Warrant  Officer 
Candidate  school.  It  is  therefore  two  weeks  longer  (38.4  weeks) 
and  includes  subjects  designed  to  qualify  the  candidate  to  serve 
as  a warrant  officer  rather  than  solely  as  a pilot.  The  attri- 
tion rate  for  the  course  averages  30  per  cent. 

Initial  Entry  Rotary  Wing  Training.  The  Army/Warrant  Officer 
Candidate  Rotary  Wing  Aviator  Course  is  divided  into  a Primary 
Phase  and  an  Advanced  Phase . The  Primary  Phase  of  16  weeks  is 
designed  to  provide  the  necessary  flying  instruction  and  associated 
academic  subjects  to  qualify  the  student  in  helicopter  use.  During 
the  22  week,  2 day  Advanced  Phase,  students  are  provided  those 
instrument  flight  and  academic  subjects  required  to  operate  an 
aircraft  safely  under  actual  instrument  conditions  and  necessary 
for  the  awarding  of  standard  rotary -wing  instrument  certification. 
During  this  phase  of  training,  students  are  also  qualified  in  the 
UH-1  utility  helicopter  to  include  the  support  of  combat  operations 
in  a tactical  environment . 

Description  of  the  Army  Officer  Pilot  Training  Program 

Program  Objectives  and  Character.  The  objective  of  the  Officer 
pilot  training  program  is  to  provide  selected  Officers  with  the 
background  in  aviation  subjects  and  skills  necessary  so  that  they 
arrive  in  operational  units  fully  receptive  to  unit  training 
programs,  capable  of  professionally  and  safely  executing  their 
respective  flying  roles . The  Army  has  conducted  all  undergraduate 
helicopter  pilot  training  for  its  own  personnel  and  for  the  Air 
Force  since  1970.  (The  Army  now  conducts  no  fixed-wing  Under- 
graduate Pilot  Training.)  With  the  cessation  of  flight  training 
at  Fort  Wolters,  Texas,  all  this  training  is  now  consolidated  at 
the  Army  Aviation  School  at  Fort  Rucker,  Alabama.  The  course 
length  is  3^.4  weeks,  with  an  average  attrition  rate  over  the 
period  of  1970-1975  of  about  10  per  cent. 

Initial  Entry  Rotary  Wing  Training.  The  Army  Officer  Rotary  Wing 
Aviator  Course  is  divided  into  a Primary  Phase  and  an  Advanced 
Phase . The  Primary  Phase  of  14  weeks  is  designed  to  provide  the 
necessary  flying  instruction  and  associated  academic  subjects  to 
qualify  commissioned  officers  in  the  primary  rotary  wing  flying 
techniques  and  helicopter  use.  During  the  22  week,  2 day  Advanced 
Phase,  students  are  provided  those  instrument  flight  and  academic 
subjects  required  to  operate  an  aircraft  safely  under  actual  instru- 
ment conditions  and  necessary  for  the  awarding  of  standard  rotary- 
wing instrument  certification.  During  this  phase  of  training, 
students  are  also  qualified  in  the  UH-1  utility  helicopter  to 
include  the  support  of  combat  operations  in  a tactical  environment. 


r 
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Description  of  Other  Flight  Training 

The  Array  includes  in  this  category  courses  for  instructor  pilots  and 
specific  pilot  qualification  courses  in  aircraft  other  than  those  used  in 
the  undergraduate  program.  Most  of  the  courses  are  short,  ranging  from 
2 to  12  weeks.  All  such  courses  (19)  are  conducted  at  the  UG  Army  Aviation 
Center,  Ft  Rucker,  Alabama. 

Description  of  Army  Advanced  Flight  Training 

Graduates  of  undergraduate  pilot  training  receive  supplementary 
training  by  the  operational  unit  to  which  the  new  pilot  is  assigned  and 
in  the  specific  aircraft  they  will  be  flying  on  operational  missions. 
Emphasis  is  placed  on  crew  training  and  performance  under  conditions  that 
would  be  encountered  in  combat. 


6.4  DESCRIPTION  OF  THE  AIR  FORCE  FLIGHT  TRAINING  PROGRAMS 

Air  Force  Flight  Fami liarization  Program 

Flight  Screening  Program  (FSP).  Hondo  AB,  Texas.  The  objective  of 
this  program  is  to  identify  those  studente  who  have  the  capability 
to  progress  through  and  complete  the  LEAF  210-hour  Jet  UFT  program 
and  to  screen  out  those  who  do  not  have  that  capability.  The 
student  pilots  in  this  program  receive  a maximum  of  l4  hours  T-4l 
flying  each.  The  program  is  conducted  by  a civilian  flying  service 
under  contract  with  military  personnel  serving  as  contract  monitors 
and  quality  control  for  the  program.  FY  1974  entries  number  758, 
whereas  graduates  number  670. 

Pilot  Indocrination  Program  (PIP)  USAFA,  Colorado.  The  purpose 
of  PIP  is  to  motivate  all  physically  qualified  AFA  cadets  toward 
a rated  career  in  the  Air  Force.  It  also  identifies  those  cadets 
who  possess  the  basic  aptitude  to  be  Air  Force  pilots  and  allows 
those  who  do  not  possess  this  aptitude  to  direct  their  abilities 
toward  other  career  fields.  The  program  is  conducted  in  accordance 
with  a syllabus  prepared  and  published  by  the  Air  Training  Command. 
The  3253  Pilot  Training  Squadron  (ATC)  conducts  the  program  with 
the  assistance  of  instructors  assigned  to  the  Air  Force  Academy. 
Each  cadet  receives  25.5  flight  hours  in  the  T-4l.  All  First  Class 
cadets  who  volunteer  and  are  medically  qualified  for  UPT  must 
participate  unless  unusual  circumstances  make  participation  imprac- 
tical. FY  1974  entries  number  529,  and  graduates  number  511. 

DEAF  ROTC  Flight  Instruction  Program  (FIP).  The  purpose  of  the 
Air  Force  ROTC  Flight  Instruction  Program  is  to  motivate  qualifed 
cadets  toward  a career  in  the  Air  Force.  It  also  provides  a 
screening  device  to  identify  pilot  training  applicants  who  me 
the  basic  aptitude/attitude  requirements  for  Air  Force  pilot 
training.  The  course  is  conducted  by  civilian  contractors  at 
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177  locations  and  is  an  integral  part  of  the  AFROTC  program. 

Air  University  executes  the  contracts  for  FIP  and  the  Commandant, 
AFROTC,  establishes  the  curriculum.  Operational  supervision  is 
accomplished  by  the  PAA.  All  cadets  who  qualify  for  pilot  training 
must  participate  in  the  program  unless  (a.)  the  school  does  not 
provide  PIP  (b.)  they  possess  a Private  Pilot  Certificate  or  (c.) 
participation  would  place  an  extreme  or  unusual  hardship  on  the 
cadet.  The  Flight  Instruction  Program  is  conducted  at  177  loca- 
tions in  kj  states  and  the  District  of  Columbia.  This  program  is 
reported  on  a calendar  year  basis  to  the  Secretary  of  the  Air 
Force  as  required  by  Public  Law  88-647  (dated  13  October  1964). 

The  report  is  submitted  in  January  of  each  year  and  covers  the 
preceeding  fiscal  year  and  one  half  of  the  current  fiscal  year. 
Participants,  graduates,  and  elimir.ees  for  FY  1973  and  July- 
December  FY  1974  are  as  follows: 


Participating  Cadets  FY  1973  1791 
Successful  Completion  FY  1973  1546 
Eliminations  FY  1973  229 

Participating  Cadets  FY  1974  1542 
Successful  Completion  FY  1974  411 
Eliminations  FY  1974  80 


Air  Force  Undergraduate  Pilot  Training 

The  purpose  of  Undergraduate  Pilot  Training  is  to  qualify  officers  to 
perform  the  duties  and  assume  the  responsibilities  of  a pilot.  Annual 
training  loads  for  the  UPT,  UNT,  EWOT,  and  NBT  programs  are  driven  by 
several  factors  such  as  the  budget.  Congressional  approval  of  pilot/navi- 
gator training  rates,  Air  Force  requirements  for  rated  officers,  etc. 
Consequently,  the  numbers  will  vary  each  fiscal  year.  For  FY  1974  grad- 
uates, the  number  of  Air  Force  trainees  entering  UPT  was  2,791. 

Air  Force  Undergraduate  Navigator  Training,  Mather  AFB,  California 

The  current  program  calls  for  40  hours  in  the  T-29  and  120  in  the  T-43 
and  is  33  weeks  in  duration.  For  FY  1974  graduates,  the  number  of  Air  Force 
trainees  entering  UNT  was  1,547. 

Other  Air  Force  Flight  Training 

NBT,  Mather  AFB,  California.  Navigator  Bombardier  Training  (NBT)  is 
charged  with  preparing  qualified  navigators  to  perform  duties  as  navigator- 
bombardiers  in  the  Strategic  Air  Command.  Academic  instruction  is  conducted 
in  the  fundamentals  of  radar  navigation  and  bombardment  in  trainers  equipped 
with  a typical  bombing-navigation  system.  No  actual  flying  training  is 
accomplished.  Trainer  instruction  includes  pre-flight,  operational  and 
emergency  procedures  associated  with  the  bombing-navigation  system  and 
instruction  on  operation  and  delivery  of  air-to-ground  missile  systems. 
Weapons  delivery  training  includes  instruction  on  pre-flight,  monitoring, 
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control,  and  delivery  of  both  conventional  and  nuclear  weapons  associated 
with  SAC  B-52  aircraft.  Two  courses  of  instruction  are  conducted:  one 
14  weeks  in  duration  and  the  other  10  weeks.  Differences  in  course  lengths 
are  attributable  to  the  two  different  bomb-nav  systems  taught.  For  FY 
1974  graduates  the  number  of  Air  Force  trainees  entering  NBT  was  331. 

EWOT,  Mather  AFB,  California.  Electronic  Warfare  Officer  Training 
(EWOt)  qualified  rated  navigators  to  perform  duties  and  responsibilities 
as  an  Electronic  Warfare  Officer.  Academic  training  includes  electronic 
f undamentals , radar  principles,  electronic  warfare  concepts,  and  tactics 
plus  pre-flight  inspection  and  inflight  operation  of  specialized  airborne 
electronic  warfare  equipment  including  receivers,  signal  analyzers,  direction 
finders,  recorders,  transmitters,  and  chaff  dispensers.  All  instruction  is 
given  in  a ground-based  simulator  and  course  duration  is  25  weeks.  For 
FY  1974  graduates,  the  number  of  Air  Force  trainees  entering  EWOT  was  225- 

Pilot  Instructor  Training  (PIT),  Randolph  AFB,  Texas.  The  purpose 
is  to  qualify  rated  Air  Force  pilots  as  instructor  pilots  in  either  the 
T-37  or  T-38  aircraft  who  are  able  to  accurately  analyze  a student  pilot's 
performance  and  improve  it  through  simultaneous  demonstration  and  instruc- 
tion. FY  1974  entries  were  4 18,  and  graduates  were  4l8  in  number.  T-38 
FY  1974  entries  numbered  368,  and  graduates  were  351. 

Instrument  Pilot  Instructor  School  (IPIS),  Randolph  AFB,  Texas.  The 
purpose  of  IPIS  is  to  qualify  rated  pilots  as  instrument  instructor  pilots. 
Fixed  Wing  FY  1974  entries  were  209,  and  graduates  were  224.  Rotary  Wing 
entries  were  33 > and  graduates  were  34  in  number. 

Navigator  Instructor  Training  (NIT),  Mather  AFB,  California.  ATC 
Navigator  Instructor  Training  qualifies  a rated  navigator  as  an  instructor 
in  the  UNT,  NBT,  or  EWOT  courses.  Academic  instruction  is  provided  in  the 
psychology  of  learning,  techniques  of  instruction,  evaluation,  and  other 
related  teaching  skills  as  well  as  the  applicable  aircraft,  trainers,  and 
simulators.  Flying  training,  if  applicable,  is  accomplished  for  the  course 
of  instruction  to  which  the  instructor  will  be  assigned.  FY  1974  entries  - 
111,  graduates  - 111. 

Air  Force  Advanced  Flight  Training 

The  USAF  has  about  125  flying  training  programs  listed  in  AFM  50-5> 
Formal  Schools  Catalog.  These  training  programs  are  necessary  due  to  the 
number  of  different  types  and  models  of  aircraft  in  the  Air  Force  inventory 
and  to  provide  appropriate  training  considering  the  various  course  objectives 
and  the  varied  experience  levels  of  those  receiving  the  training. 


6.5  NAVY  FLIGHT  TRAINING  PROGRAMS 
Program  Objectives  and  Character 


Flight  training  programs  provide  basic  undergraduate  training  using 
a multi -track  system  for  prospective  naval  aviators  in  jet,  multi-engine 
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and  helicopter  type  aircraft  and  for  naval  flight  Officer,  in  support  of 
the  Tactical  Air,  Anti-submarine  Warfare  and  Advanced  Early  Warning/ 

Electronic  Warfare  missions.  These  programs  vary  in  length  from  38  to 
55  weeks,  and  culminate  in  an  Officer  being  designated  a Naval  Aviator  or 
a Naval  Flight  Officer,  receiving  wings,  and  being  categorized  as  a 
"rated"  Officer.  All  rated  Officers  are  Commissioned  Officers. 

The  objective  of  the  undergraduate  pilot  training  program  is  to  produce 
Naval  Officers  who  are  capable  of  operating  an  aircraft  in  such  a manner 
that  additional  training  required,  in  order  to  accomplish  a specific 
mission,  is  limited  to  transition  to  fleet  aircraft  and  mission  weapon 
system  employment. 

The  methodology  employed  to  measure  attainment  of  this  objective  util- 
izes both  an  internal  and  external  evaluation  system.  The  internal  system 
contains  a complex  monitoring  system  based  on  required  levels  of  performance 
for  each  stage  of  training.  The  external  evaluation  system  is  composed  of 
an  informal  system  that  utilizes  continuous  feedback  by  the  ultimate  user, 
the  operational  forces.  Also,  frequent  studies  of  fleet  pilot  performance 
are  correlated  with  training  grades  to  identify  undertraining  and  over- 
training areas.  After  review  and  analysis,  modifications  to  existing  pro- 
grams are  accomplished  to  effect  needed  revisions. 

The  objective  of  the  Undergraduate  Naval  Flight  Officer  Training  program 
is  to  produce  a Naval  Officer  who  is  a competent,  confident,  able  airman. 

He  must  perform  such  duties  as : monitoring  assessment  of  status  and  control 
of  normal  and  malfunctioning  aircraft  systems,  planning  and  accomplishment 
of  a predetermined  flight  profile  utilizing  navigation  aids  and  principles, 
the  relay  of  information  to/from  and  within  the  aircraft  via  visual  or 
electronic  means,  and  the  uniquely  military  employment  of  an  aircraft  and 
its  associated  systems.  The  same  methodology  is  employed  to  measure 
attainment  of  these  objectives  and  as  described  in  the  preceding  paragraph. 

Course  and  Course  Lengths 

Undergraduate  Jet  Pilot  Program.  The  undergraduate  jet  pilot  training 
program  is  based  on  a concept  of  "building  block"  training.  It  commences 
with  a course  in  basic  aeronautical  and  aviation  physiological  foundation 
knowledge.  The  student  is  then  introduced  to  actual  flying  while  undergoing 
a six-week  primary  flight  training  course  designed  to  introduce  him  to 
flying  in  a low-performance  aircraft,  provide  aviation  acclimation,  and 
flight  aptitude  screening.  The  student  then  progresses  to  26  weeks  of 
basic  jet  training  for  development  of  basic  skills  in  T-2  aircraft  including 
instruments,  formation  flying,  gunnery,  night  flying,  and  carrier  qualifica- 
tion. Advanced  Jet  training  follows  to  develop  advanced  skills  in  instruments, 
formation,  weapons,  air-combat  maneuvering,  and  carrier  qualification,  a 
20  week  program.  This  completes  the  student's  undergraduate  Jet  pilot 
training  and  produces  a naval  aviator,  ready  for  independent  combat  and 
carrier-qualified;  additional  training  is  limited  to  transition  to  fleet 
aircraft  and  mission  weapon  system  employment. 
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Undergraduate  Prop/Multi -engine  Pilot  Training.  This  program  is  also 
a building  block  training  evolution.  It  commences  with  a three-week  course 
in  basic  aeronautical  and  aviation  physiological  foundation  knowledge.  The 
student  is  then  introduced  to  actual  flying  while  undergoing  a six-week 
primary-flight  training  course  designed  to  introduce  the  student  to  flying 
in  a low- performance  aircraft,  provide  aviation  acclimation,  and  flight 
aptitude  screening.  The  student  progresses  to  19  weeks  of  basic  prop 
training  for  development  of  basic  skills  in  the  T-28  aircraft,  including 
instruments,  formation  flying  and  night  flying.  Following  successful 
attainment  of  the  performance  standards,  the  student  proceeds  to  the  17 
week  advanced  phase  for  multi-engine  training  in  the  TS-2A  aircraft  to 
develop  multi-engine  coordinated  crew  skills  in  instruments,  navigation, 
and  night  flying.  This  completes  the  student's  undergraduate  prop/multi- 
engine training  and  produces  a naval  aviator  capable  of  performing  routine 
contact  and  instrument  pilot  operations  in  multi-engine  aircraft,  and 
prepared  to  function  operationally  as  a copilot  with  additional  training 
limited  to  transition  to  fleet  aircraft  and  mission  weapon  system  employment. 

Helicopter  Training  Program.  As  with  the  other  pilot  training  programs, 
this  training  begins  with  basic  aeronautical  and  aviation  physiological 
foundation  knowledge.  Flight  training  for  helicopter  pilots  is  tailored 
to  satisfy  specific  Navy  and  Marine  Corps  requirements.  Fixed  and  rotary- 
wing instruction  is  employed  because:  (l)  it  costs  less,  (2)  it  produces 
a better  pilot,  and  (3)  it  meets  Marine  Corps  requirements  for  dual  quali- 
fication. The  student  is  introduced  to  actual  flying  while  undergoing 
six-weeks  primary-flight  training,  which  is  designed  to  introduce  the 
student  to  flying  in  a low -performance  aircraft,  provide  aviation  acclima- 
tion, and  flight  aptitude  screening.  The  student  then  moves  into  19  weeks 
of  pre-helo  training  for  development  of  basic  skills  in  the  T-28  aircraft, 
including  instruments,  formation,  and  night  flying.  The  student  then  proceeds 
to  the  five-week  basic  helicopter  phase  provided  in  the  TH-57  aircraft  to 
develop  basic  skills  in  the  helicopter  contact  navigation  and  night  flying. 
This  is  followed  by  11  weeks  of  the  advanced  helicopter  training  phase  in 
the  TH-IL  to  develop  skills  in  instruments,  helicopter  basic  tactics, 
carrier  qualification,  and  night  flying.  This  completes  the  student's 
undergraduate  helicopter  pilot  training  and  produces  a naval  aviator  qualified 
for  routine  contact  and  instrument  pilot  operations  in  helicopters  and  pre- 
pared to  function  operationally  as  a copilot  with  additional  training  limited 
to  transition  to  fleet  aircraft  and  mission  weapon  system  employment. 

Naval  Flight  Officer  Course.  After  the  same  three-week  course  in  basic 
aeronautical  and  aviation  physiological  foundation  knowledge,  the  student 
moves  to  the  20-week  basic  naval  flight  officer  training  phase,  providing 
basic  skills  and  knowledge  in  navigation,  meteorology,  electronics,  radar 
systems,  computer  systems,  electronic  warfare,  and  communications.  Practical 
flight  skills  are  developed  through  flight  acclimation  in  the  T-3^B,  1D23 
computerized  navigation/communications  simulator,  T-2B  for  jet  acclimation 
and  high-speed  jet  navigation  and  the  T-39  for  jet  instrument  navigation. 

The  student  proceeds  subsequently  to  one  of  the  advanced  naval  flight  officer 
training  phases:  Radar  Intercept  Officer  (10  weeks);  Basic  Jet  Navigator 
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(4  weeks);  Airborne  Electronic  Warfare  Officer  (8  weeks);  Airborne 
Tactical  Data  Systems  Officer  (12  weeks);  or  Multi-Engine  Navigator 
(8  weeks).  These  phases  provide  specific  foundation  skills  and  knowledge 
training  to  limit  post-designation  training  to  transition  to  a fleet 
aircraft  and  mission  weapon  system  employment. 

TABLE  6-14 

SUMMARY  OF  NAVY  FLIGHT  COURSES  AND  LENGTHS 


PILOT  TRAINING  (IN  WEEKS) 


Common  to  all 

FY 

jm 

FY  1974 

FY  1975 

NASC  *AOC 

11 

11 

11 

OFF 

4 

4 

4 

Weighted  Average 

7 

7 

7 

Primary 

6 

6 

6 

TOTAL  COMMON  TRAINING 

13 

13 

13 

JET:  Basic 

28 

26 

24 

Adv. 

20 

13 

18 

TOTAL  JET  (incl.  NASC 

Prim. ) 

5l 

57 

55 

PROP:  Basic 

25 

22 

19 

Adv 

17 

17 

17 

TOTAL  PROP  (incl.  NASC 

Prim. ) 

55 

52 

49 

HELO:  Pre  Helo 

20 

19 

19 

Prim.  (H57) 

5 

5 

5 

Adv.  (HI) 

10 

10 

11 

TOTAL  HELO  (incl.  NASC 

Prim . ) 

4S 

W 

4H 

NFO  TRAINING 

FY 

1213. 

FY  1974 

FY  1975 

Wt/d.  Avg.  NASC  (wt'd) 

7 

7 

7 

Basic  ( VT-10) 

Adv.  (wt'd) 

18 

9 

20 

8 

24 

7 

TOTAL  NFO  TRAINING 

34 

35 

3S 
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TABLE  6-15 

TRAINING  SITES  AND  WORKLOADS 

Site  Average  Workload  Trng/Supp  Manpower 


FY  73 

FY  75 

FY  73 

FY75 

MU 

Civ 

Mil 

Civ 

NAS  Pensacola 

Fla 

-- 

345 

584 

— 

l,l6l 

38 

NAS  Meridian 
Mississippi 

— 

206 

1,243 

— 

977 

36 

NAS  Kingsville 
Corpus  Christi, 

Tex 

224 

1,173 

— 

1,155 

54 

NAS  Chase 

Corpus  Christi, 

Tex 

198 

1,122 

— 

902 

62 

NAS  Corpus  Christi 
Corpus  Christi, 

Tex 

282 

1,237 

-- 

1,369 

69 

NAS  Whiting 

Pensacola,  Fla 

— 

572 

1,871 

— 

1,671 

51 

NAS  Saufley 

— 

254 

540 

— 

366 

20 

Pensacola,  Fla 

NAS  Ellyeon 

Pensacola,  Fla 

All  of  the  above  activities  report  to  the  Chief  of  Naval  Air  Training 
who  reports  to  Chief  of  Naval  Education  and  Training. 

Attrition  Rates  in  Flight  Training.  Overall  average  course  attrition  rate 
in  normal  pilot  training  is  about  25  or  30  per  cent.  The  exact  experienced 
attrition  rates  over  the  past  decade  are  as  follows:  FI  1965,  22$; 

FY  1966,  23$;  FY  1967,  30$;  FY  1968,  28$;  FY  1969,  25$;  FY  1970,  30$; 

FY  1971,  31$;  FY  1972,  19$;  and  FY  1973,  30$.  For  planning  purposes,  an 
average  attrition  rate  of  26.5  per  cent  is  used  to  establish  flows  and 
input  quotas.  The  attrition  by  major  procurement  source  is  as  follows: 
Aviation  Officer  Candidate,  30  per  cent;  USN,  15;  USNR,  25;  Aviation 
Reserve  Officer  Candidate,  20 — for  an  overall  rate  of  27-3  per  cent  for 
the  Navy;  US  Marine  Corps,  18;  US  Marine  Corps  Reserve,  25 — for  an  overall 
rate  of  23-6  per  cent  for  the  Marines. 

More  than  50  per  cent  of  pilot  training  attrition  is  due  to  "dropped 
at  own  request"  (not  aviator  material  or  lacking  motivation).  This  one 
factor  fluctuates  very  erratically  and  is  influenced  by  internal  and  external 
forces  such  as  the  general  climate  of  opinion  in  the  country,  the  stability 
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of  the  economy,  student  perception  of  Congressional  actions,  and  a draft 
vs.  all-volunteer  force.  Most  of  these  factors  affecting  motivation  are 
essentially  uncontrollable  by  the  service  and  have  been  the  subject  of 
many  studies.  The  procurement  tests  measure,  insofar  as  possible,  moti- 
vation of  the  prospective  students.  While  progress  has  been  made  in  this 
area,  it  remains  a problem  we  have  for  future  effort. 


Management  of  Training 


The  management  of  Naval  flight  training  may  be  described  in  the 
organizational  chart  as  follows: 


ECHELON  2 


ECHELON  3 

ECHELON  4 


CNO  -Establish  policy  and  training  requirements,  approves 

Pilot  Training  Rates  and  maintains  curriculum  control. 

CNET  -Exercise  command  and  support  authority  by  coordinating 

asset  availability  with  training  rate  requirements. 
Measure  the  cost  effectiveness  and  efficiency  of  the 
CNATRA  conducted  program  in  relation  to  CNO  approved 
Planning  Factors.  CNET  maintains  continual  liaison 
with  Fleet  Commanders  to  determine  product  satisfaction. 

CNATRA  -Develop,  implement,  and  control  flight  training  syllabi 

and  flight  instructional  methods  to  assure  uniform 
effective^and  efficient  training. 
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TRAINING  WING 

COMMANDERS  -Establish  and  monitor  a dynamic  standardization  program 

to  ensure  safe  and  effective  training  of  naval  aviators 
and  flight  officers . 

Navy  Undergraduate  Pilot  Training  (UPT)  trains  Navy,  Marine  Corps, 

Coast  Guard  and  foreign  pilots.  UPT  emphasizes  training  to  requirements 
and  conducts  training  in  three  pipelines  or  training  tracks:  jet  (Tactical 
Air),  Prop  (anti-submarine  and  patrol)  and  helicopter.  Student  flow  through 
each  pipeline  as  shown  in  the  diagram  on  the  following  page.  Navy  UPT  is 
funded  under  program  element  number  8lll4.  $392-9  million  is  allocated 
to  the  FT  1975  production  of  620  jet,  kJ5  Prop,  and  k<^2  helicopter  pilots. 
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PRESENT 

PILOT  TRAINING  SYSTEM 


i 
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6.6  SCOPE  OF  TRAINING  TECHNOLOGY  R&D  SUPPORT 

The  scope  of  training  technology  support  to  flight  training  is  summar- 
ized for  each  of  the  services.  Primary  attention  is  focused  on  existing 
programs,  programs  recently  completed,  or  programs  to  be  implemented  in 
the  very  near  future. 

Army 


Prior  to  the  establishment  of  the  U.S.  Army  Reserarch  Institute  (ARl)  for 
the  Behavioral  Social  Sciences,  all  of  the  research  relating  to  Army  flight 
training  was  conducted  by  HumRRO,  a Federal  Contract  Research  Center  (FCRC). 
Their  program  related  to  the  development  of  performance  measures,  training 
methods  and  training-device  design,  requirements,  evaluation,  and  utilization. 
With  the  assistance  of  operational  personnel,  objective  measures  of  pilot 
performance  were  developed  and  incorporated  in  flight  tests  given  in  the 
primary  phase  of  helicopter  training.  Several  low-cost  training  aids  such 
as  part-task  and  procedure  trainers  were  developed  and  training  programs 
for  their  utilization  prepared  and  operationally  evaluated.  Several  dynamic 
trainers  such  as  the  converted  Link  Trainer  and  the  GAT-II  were  experimentally 
evaluated,  and  a program  for  the  use  of  the  GAT-II  was  developed.  An  out- 
standing development  accomplished  by  HumRRO  was  in  their  conceiving  and 
supporting  the  development  of  the  Synthetic  Flight  Training  System  (SFTS), 
also  referred  to  as  the  2B-24,  Flight  Simulator  for  the  HU-1  helicopter. 

Currently,  HumRRO  is  being  phased  out  as  an  FCRC  and  research  is  being 
conducted  (or  monitored)  by  ARI.  Programs  receiving  the  greatest  emphasis 
at  this  time  relate  to  flight  simulation  and  Nap-of-the-Earth  (NOE)  helicopter 
flight.  They  include  the  measurement  of  pilot  performance  in  NOE  flight 
and  new  training  concepts  in  support  of  NOE  flight. 

A brief  summary  of  ARI  work  in  Aircrew  Performance  Enhancement, 
accomplished  in  FY  1975  and  projected  for  FY  1975  and  1976,  is  given  in 
Appendix  6-1.  These  efforts  are  categorized  as  Advanced  Development  and 
Technology- Base  R&D. 

Accomplishments 

Integrated  Pilot  Performance  Research  Program.  The  area  of  pilot 
performance  research  is  sufficiently  important  to  deserve  an 
integrated  plan  which  defines  Army  requirements  for  this  research, 
integrates  the  efforts  of  Arniy  laboratories,  and  recommends  action. 

In  order  to  develop  the  information  needed  for  this  plan,  a 
Conference  on  Aircrew  Performance  in  Army  Aviation  was  held  at  Ft . 

Rucker,  Alabama  27-29  November  1973*  Based  on  conference  conclusions, 
the  needed  research  plan  has  been  written  and  has  been  published 
as  part  of  the  Conference  Proceedings. 

Pilot  Performance  Flight  Tests.  For  the  development  of  meaningful 
training  recommendations,  it  is  first  necessary  to  determine  what 
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the  actual  operational  proficiency  of  rotary -wing  pilots  is.  A 
program  of  pilot  proficiency  testing  has,  therefore,  been  developed 
which  exposes  pilots  selected  on  the  basis  of  flight  experience 
and  qualifications  to  a series  of  simulated  combat  missions. 
Twenty-eight  pilots  varying  in  flight  hours  from  200  to  2700  and 
from  initial  entry  graduates  to  NOE  instructors  have  been  tested, 
over  10-12  flights  each,  in  NOE  mission  planning,  navigation  and 
aircraft  handling.  A quantitative  measure  of  mission  success 
has  been  developed  which  correlates  .8  with  instructor  pilot 
judgment.  Mission  success  scores  of  relatively  unskilled  pilots 
is  .57  (on  a scale  from  .00  to  1.00),  of  NOE  instructors  it  is 
about  .80.  Experience  in  flight  at  altitude  does  not  generalize 
to  NOE  navigation,  although  aircraft  handling  experience  does. 

This  suggests  that  (l)  flight  training  emphasis  be  placed  on  NOE 
navigation  rather  than  aircraft  handling;  (2)  training  is  required 
to  bring  average  proficiency  up  to  the  .80  level. 

Obstacle  Avoidance  Experiment.  A study  has  been  performed  of  the 
effects  of  obstacle  characteristics,  i.e.,  size,  shape  and  closing 
velocity,  on  the  pilot's  ability  to  avoid  these  obstacles,  as 
measured  by  reaction  time  and  accuracy.  Twenty  pilots  with  varying 
levels  of  experience  have  been  exposed  to  a video  tape  presenta- 
tion of  NOE  flight.  Results  of  the  experiment  are  being  analyzed. 

NOE  Task  Analysis  and  Training.  Because  of  the  need  to  conserve 
fuel  and  reduce  flight  time,  emphasis  has  been  placed  on  determining 
how  ground  training  (making  use  of  dynamic  visual  aids)  can  be 
used  to  substitute  for  a maximum  amount  of  flight  training,  (l) 

A preliminary  experiment  was  performed  at  Ft.  Rucker  with  static 
visual  displays  (slides)  to  teach  terrain  analysis  which  is  critical 
to  NOE  navigation.  Seven  pilots  were  given  a two  day  ground  course 
and  their  performance  in  NOE  navigation  was  contrasted  with  an 
equal  number  of  pilots  who  practiced  navigation  in  flight.  There 
was  evidence  that  ground  training  improved  the  ability  to  recognize 
terrain  checkpoints.  (2)  A detailed  analysis  was  performed  of 
tasks  required  for  NOE  flight  and  recommendations  were  made  for 
improving  the  training  of  initial  entry  rotary-wing  students.  A 
similar  analysis  is  being  performed  of  training  required  at  opera- 
tional units . A special  terrain  analysis  training  film  and  manual 
for  map  interpretation  are  being  developed. 

Synthetic  Flight  Training  Systems.  The  first  subsystem  of  the  US 
Army's  Synthetic  Flight  Training  System  (SFTS),  device  2B24,  was 
evaluated  to  determine  its  suitability  for  cost-effectively 
accomplishing  certain  phases  of  Army  rotary-wing  flight  training 
and  facilitating  aviator  proficiency  evaluation,  standardization, 
and  flight  training  quality  control.  The  device,  which  simulates 
the  UH-1  helicopter  aircrew  workstation  was  designed  specifically 
for  these  training-related  purposes.  A three-phase  mission  suita- 
bility test  was  conducted  which  examined  the  2B24's  advanced 
features  in  a training  context,  developed  a new  instrument  training 


6-2  <J 


program  for  use  with  it,  and  administered  that  training  to  a group 
of  16  volunteer  officers  who  had  completed  Army  primary  rotary- 
wing training  (100  hours),  but  who  had  neither  any  other  prior 
helicopter  experience  nor  any  instrument  flight  experience. 

Results  confirmed  the  device's  mission  suitability  regarding  both 
cost  and  transfer  of  training. 

Major  Thrusts 

Pilot  Performance  Measurement.  The  over-all  thrust  of  the  Aircrew 
Performance  Enhancement  program  is  on  empirical  research.  The 
measurement  of  aircrew  performance  in  an  operational  flight  mode 
is  a central  feature  of  all  future  projects  in  this  area,  and  is 
itself  a significant  subject  for  research.  This  research  breaks 
down  into  a subset  of  research  projects,  the  first  of  which  is  the 
development  of  a performance  assessment  methodology  without  which 
further  measurement  is  not  possible.  Most  present  methods  of 
evaluating  aircrew  proficiency  are  subjective,  non-diagnostic,  of 
questionable  validity  and  applied  mainly  in  the  training  environ- 
ment. The  methodological  research  in  this  thrust  area  will  center 
on  the  development  of  practical  methods  of  assessing  operational 
flight  performance.  It  will  involve  the  identification  of  key 
performance  variables  to  be  measured,  the  evaluation  of  alternative 
measurement  methods  and  the  selection  of  an  optimal  method . Research 
in  this  area  has  been  performed  by  other  services,  but  the  special 
characteristics  of  Army  helicopter  flight  (particularly  at  Nap-of- 
the-Earth  (NOE)  flight)  makes  it  necessary  to  focus  a specific 
effort  on  helicopter  operations . A second  research  area  which 
falls  out  of  the  preceding  one  involves  the  continuing  measurement 
of  the  baseline  proficiency  of  aircrews  performing  a variety  of 
operational  missions.  This  will  provide  "quality  control"  data  to 
the  Army  which  will  demonstrate  the  Army's  readiness  to  respond 
in  combat.  As  part  of  this  effort,  research  will  be  performed  to 
determine  how  much  proficiency  is  lost  as  a result  of  pilot  lay- 
offs and  the  most  effective  means  of  maintaining  proficiency  and 
restoring  it. 

Flight  Training  Methods  Research.  This  research  area  is  concerned 
with  flight  training  methods,  which  also  includes  ground  training 
as  applied  to  flight  functions,  e.g.,  navigation.  Although  flight 
training  has  been  provided  for  many  years,  critical  decisions 
with  regard  to  the  following  questions  are  made  without  the  benefit 
of  empirical  evidence: 

a.  How  much  training  should  be  provided? 

b.  What  is  the  most  effective  mix  of  air  and  ground  training? 

c.  What  methods  should  be  employed  in  training? 

d.  In  what  sequence  should  various  subject  areas  be  presented 
during  training? 
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Research  in  this  area  is  all  the  more  necessary  because  the  next 
generation  of  aircraft  and  avionics  systems  will  require  highly 
specialized  skills.  For  example,  of  all  the  areas  of  Army  air- 
crew training,  the  greatest  need  for  improvement  is  found  in  the 
area  of  NOE  flight,  which  imposes  severe  burdens  on  the  pilot 
in  terrain  analysis,  navigation,  obstacle  avoidance,  and  target 
acquisition.  Since  the  Army  pilot  will  be  required  to  fly  at 
NOE  altitude  at  night  and  under  all-weather  conditions,  he  will 
be  given  special  sensor  detection  equipment  (e.g.,  FLIR,  LLTV) 
which  will  itself  require  him  to  have  special  training  if  he  is 
to  make  effective  use  of  these  devices.  Also,  flight  effective- 
ness depends  heavily  on  what  the  student  has  learned  in  ground 
school.  It  is,  therefore,  necessary  to  determine  those  skills 
and  knowledges  that  can  be  feasibly  developed  through  ground 
school  methods. 

Flight  Training  Devices  Research.  The  Army  is  presently  expanding 
the  number  and  variety  of  devices  (ranging  from  the  very  simple 
to  the  most  sophisticated  flight  simulators)  in  teaching  or 
exercising  student  pilots.  Research  is  therefore  required  to 
determine  the  optimal  characteristics  of  these  devices.  Consid- 
erable research  on  this  topic  has  already  been  performed  by  other 
services  and  the  Army  will  make  use  of  this  background  information. 
However,  the  Army  has  special  problems  in  simulating  helicopter 
flight,  e.g.,  the  simulation  of  the  pilot's  visual  environment 
at  NOE.  The  utilization  of  training  devices  is  often  such  that 
in  practice  they  provide  much  less  training  than  they  could,  were 
they  optimally  employed.  One  aspect  of  flight  training  devices 
research  will  be  to  examine  the  training  effectiveness  of  devices 
currently  being  used  by  the  Army  and  to  develop  more  effective 
ways  of  utilizing  them. 


Navy 

Training  Technology  R&D  for  Navy  flight  training  receives  its  support 
from  a number  of  separate  and  distinct  organizations.  At  one  end  of  the 
R&D  spectrum  is  the  Office  of  Naval  Research.  This  organization  is  concerned 
with  6.1  or  basic  R&D.  As  such,  their  R&D  is  seldom  focused  on  a single 
area  of  future  applications;  but  this  does  not  mean  applications  have  not 
been  made  to  specific  training  areas. 

The  Navy  Training  Equipment  Center  (NTEC),  in  addition  to  serving  as  a 
procurement  center  for  training  devices,  does  carry  on  specific  R&D  programs 
in  performance  measurement,  training  methods,  and  device  characteristics 
that  directly  relate  to  flight  training.  Emphasis  has  been  placed  on  wide- 
angle-vision-training-device  techniques.  The  initial  development  is  a 
research  facility  to  study  training  on  a wide  range  of  visual  missions.  It 
is  believed  that  this  work  will  facilitate  the  development  of  design  criteria 
for  future  devices.  Work  is  continuing  on  a program  of  research  in  adaptive 
training  in  which  basic  laboratory  research  findings  are  carried  through 
applied  evaluation  on  into  operational  settings . 
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Performance  measurement  research  is  centered  both  on  system  performance 
and  operator  input  activity.  Test  and  evaluation  of  an  automated  performance 
measurement  system  is  underway  in  the  NTEC  research  simulator. 

Another  research  task  in  the  area  of  equipment  design  that  has  direct 
application  to  flight  training  is  an  automated  GCA  controller  which  selects 
audio  commands  by  the  computer  for  specific  deviations  from  a prescribed 
flight  path. 

A summary  of  related  NTEC  R&D  projects  that  relate  to  flight  training 
are  shown  in  Appendix  6-2. 

I 

The  Navy  Aerospace  Medical  Research  Laboratory  (NAMRL)  under  the  Naval 
Aerospace  Medical  Institute  carries  on  a number  of  directly  supportive 
programs  that  relate  to  selection,  classification,  measurement,  and  evalua- 
tion. Other  tasks  relate  to  air-to-air  visual  target  acquisition  and 
criteria  for  fleet  effectiveness . 

The  Naval  Personnel  Research  and  Development  Center  (NPRDC)  has  identi- 
fied a comprehensive  program  of  research  that  will  extend  the  technology 
base  of  training  in  many  areas  including  flight  training.  In  addition, 

NPRDC  established  an  R&D  applications  group  as  part  of  their  technical 
support  program. 

At  the  other  end  of  the  spectrum  from  ONR  is  another  group,  "Training 
Analysis  and  Evaluation  Group"  (TAEG).  While  this  group  is  not  supported 
by  R&D  funds  and  reports  to  the  Chief  of  Naval  Education  and  Training, 
it  has  been  very  productive  in  the  improvement  of  training.  TAEG  relates 
to  training  R&D  as  a customer  for  its  applications  in  the  solving  of  real 
training  problems . It  is  an  interdisciplinary  group  and  performs  the  fol- 
lowing functions: 

Identify  potential  and  on-going  training  problems 

Develop  or  improve  training  systems 

Translate  R&D  products  into  training  practice 

Conduct  economic  analyses  of  training  systems 

Further  the  state  of  the  art  in  educational  research,  development,  and 
technology 

Apply  systems  engineering  techniques  to  training  design 

Develop  training  management  systems 

Serve  as  consultants 

Specific  program  elements  in  support  of  Navy  flight  training  are  listed  in 
Appendix  6-3. 

AIR  FORCE 

All  R&D  in  direct  support  of  flight  training  in  the  Air  Force  is  conducted 
by  the  Human  Resources  Laboratory  (HRL)  at  their  Advanced  Systems  Division 
(ASD)  or  the  Flying  Training  Division  (FTD).  The  ASD  is  located  at  Wright - 
Patterson  AFB  for  coordination  with  other  technology  based  groups.  FTD  is 
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co-located  with  a user  at  Williams  AFB.  Basic  research  related  to  flight 
training  is  carried  on  through  a contract  program  directed  by  the  AF  Office 
of  Scientific  Research  and  A FURL. 

The  mission  of  FTD  is  to  improve  the  efficiency  of  pilot  and  navigator 
training  in  the  United  States  Air  Force.  It  has  been  in  existence  for  about 
6 years  and  is  the  only  completely  functional  R&D  unit  in  the  DoD  specifically 
and  solely  concerned  with  flight  training.  The  emphasis  in  this  unit  has 
been,  and  will  be  for  sometime  to  come,  on  the  design  and  use  of  flight 
simulators,  ground  trainers,  and  part  task  trainers.  The  ASD  function  in 
the  area  of  flight  training  has  been  supportive  to  FTD  in  the  engineering 
development  of  simulators  and  in  technique  for  automated  performance 
measurement.  A complete  list  of  FTD  research  projects  and  reports  ir 
available  in  Appendix  6-b.  The  magnitude  and  location  of  the  R&D  effort 
in  this  area  are  shown  in  Appendix  6-5. 

The  FTD  carries  out  a balanced  program  of  R&D  that  relates  to  three 
levels  of  responsiveness.  These  are: 

(1)  Programs  that  permit  a quick  response  to  an  existing  problem  area 
and  usually  resort  to  the  adaptation  of  existing  technology.  Examples 
include  the  development  and  evaluation  of  a flight-line  learning  center  and 
use  of  the  simple  General  Aviation  Trainer  ( GAT-1 ) as  a device  for  early 
screening  of  pilot  trainees. 

(2)  Programs  that  will  require  development  support  of  several  years, 
but  for  which  the  potential  payoff  is  reasonably  certain.  Programs 
already  accomplished  in  this  category  include  the  T-4g  study  for 
extending  the  training  value  of  existing  equipment  through  the  adaptation 
of  advanced  training  methods  and  the  A7D  project  of  enhancing  the 
utilization  of  the  A7D  simulator  through  application  of  ISD  methods. 

(3)  Programs  of  long  range  focus  for  improving  the  technology  base. 

These  include  programs  for  ascertaining  flight  simulator  design  requirements 
and  utilization  methods  that  will  achieve  better  and  more  useful  under- 
standing of  the  basic  psychological  processes  related  to  flight  training. 

The  prime  examples  in  this  category  are  the  studies  utilizing  the  newly 
installed  Advanced  Simulator  for  Undergraduate  Pilot  Training  (ASUFT). 

These  will  include  tasks  that  examine  questions  relating  to  the  cost 
effectiveness  of  specific  simulator  characteristics  such  as  motion  and 
visual  capabilities,  scope  of  training  assignable  to  a flight  simulator, 
instructional  strategies,  and  performance  assessment  techniques. 

ASUPT  is  undoubtedly  the  most  flexible  and  expensive  device  ever 
procurred  for  the  explicit  purpose  of  exporting  flight-training 
research.  While  an  exact  figure  is  not  available,  procurement  costs 
including  the  installation  are  on  the  order  of  $24  million.  On  the 
other  hand,  successful  use  of  the  facility  should  lead  to  billions  of 
dollars  in  the  cost  savings  or  avoidance  in  future  training  costs  and 
hardware  acquisition. 
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6.7  ANALYSIS  OF  THE  CURRENT  R&D  REQUIREMENTS  PROCESS  AND  MANAGEMENT 

The  process  of  determining  research  requirements  in  support  of  flight- 
training  technology  appears  to  differ  for  each  of  the  services,  but  these 
differences  are  largely  in  the  terminology.  In  each  case  the  requirements 
generation  process  is  well  defined,  coordinated  between  researchers  and 
users,  decisions  or  approvals  occur  at  higher  headquarters,  and  provisions 
are  made  for  communications  between  the  services. 

Both  formal  and  informal  interservice  reviews  occur  before  a new 
training  requirement  is  supported.  Formal  review  is  now  implemented 
through  the  Interservice  Research  Exchange  subcommittee  of  the  Interservice 
Training  Review  Board.  Informal  review,  of  a more  general  nature,  results 
from  annual  visits  to  other  service  laboratories,  use  of  DDC  information 
retrieval,  seminars  with  interservice  representation,  coordination  with 
Scientific  Advisory  Board  activities,  and  other  military  and  civilian 
R&D  professional  meetings  and  activities. 

The  Army  primarily  depends  on  an  annual  "dragnet"  to  identify  human 
resource  needs  (HRN’s)  from  which  nonhardware  R&D  requirements  are  established. 
Once  a year,  all  units  in  the  Army  ere  requested  to  submit  statements  of 
behavioral  and  social  sciences  research  needs.  As  a result  of  the  FY  1976 
solicitation,  l8l  HRN's  were  submitted.  For  FY  1976,  91  HRN’s  were 
forwarded  to  DA  for  further  evaluation.  The  remaining  HRN's  are  transmitted 
to  TRADOC  for  initial  screening  and  then  to  the  ARI  for  adoption  in  its 
work  program.  At  the  ARI  laboratory  level,  each  request  is  further 
reviewed  and  decisions  are  made  concerning  technical  feasibility, 
appropriateness,  and  capability  to  perform  the  research.  If  accepted, 
these  submissions  serve  sis  a bstsis  for  structuring  ARI's  research  program. 

The  entire  program  is  reviewed  by  an  Army  R&D  Advisory  Board.  Since  ARI 
field  units  sire  co-located  with  operational  groups,  assistance  is  available 
to  the  operational  commanders  in  identifying  and  structuring  their  research 
requirements  as  well  as  in  helping  the  researchers  develop  their  assessment 
techniques . 

The  review  process  at  TRADOC  identified  the  priority  areas  for  FY  1975 
as  follows: 


Performance  Training  and  Testing 
Simulation 

Recognition  Training 
Training  Literature 
ROTC 

ADP  Technology 

Screening  Selection  Tests 

Feedback  Data-Collecticn  Devices 


Training-device  requirements  axe  generated  and  processed  in  a different 
manner  than  the  HRN's.  If  a requirement  for  a training  device  relates  to 
a specific  system,  it  is  generated  by  the  project  manager  (FM)  of  that 
system.  It  is  processed  by  a special  unit  at  TRADOC  and  procured  by 
a special  unit  at  the  Army  Materiel  Command  (AMC).  A non-system  device 
will  originate  at  a TRADOC  unit.  In  both  instances,  design  requirements 
are  expressed  by  TRADOC  and  modified  by  AMC  on  the  basis  of  available 
technology. 

In  addition  to  the  HRN  approach  to  determining  requirements  for 
R&D,  the  Army  convened  a special  conference,  27-29  November  1973 > on  an 
Aircrew  Performance  in  Army  Aviation.  A product  of  this  conference  was  a 
list  of  requirements  neatly  organized  to  form  an  integrated  program  of 
research.  Four  major  areas  were  identified:  (l)  Performance  Measurement 
and  Evaluation,  (2)  Research  on  the  Pilot,  (3)  Research  on  the  Man-Machine 
Interface,  and  (4)  Research  on  the  Task  Environment.  The  related 
subcategories  outlined  a respectable  and  comprehensive  program  of  research. 
Detailed  description  of  the  program  is  published  in  the  conference  proceedings 
under  the  title  "Aircrew  Performance  in  Army  Aviation,"  July  1974.  Several 
of  the  subareas  of  the  highest  priority  axe  being  supported,  but  further 
approval  is  apparently  needed  before  full  implementation  takes  place. 

The  Navy  establishes  its  research  requirements  through  group  interactions 
among  operational  and  R&D  personnel.  Operational  people  define  and  describe 
problems  and  R&D  people  refine  them  and  decide  if,  when,  where,  and  how  the 
research  will  be  done.  The  requirements  might  come  formally  through  an 
Operational  Requirement  (OR)  process,  through  a Science  and  Technology 
S&T  objective,  or  through  procedures  unique  to  separate  research  units 
such  as  the  Office  of  Naval  Research,  Navy  Bureaus,  and  Systems  Commands. 

The  OR  is  a concise  statement  of  an  operational  need  and  is  the  basic 
document  for  programs  requiring  R&D  support.  The  S&T  objectives  axe 
reactive  to  Navy  needs  10  to  20  years  in  the  future,  but  for  which  research 
needs  to  be  initiated  immediately.  Together,  the  OR's  and  the  S&T's  make 
up  the  Navy's  R&D  plan. 

The  Navy's  system  for  generating  R&D  requirements  in  the  area  of 
flight  training  technology  appears  to  be  working  quite  well  even  though 
the  supportive  work  is  being  carried  on  at  a variety  of  agencies.  R&D 
on  training  equipment  is  accomplished  at  NTEC ; selection  of  pilots  and 
performance  measurement  at  Pensacola  under  NAMI;  manpower,  personnel, 
education,  and  training  research,  development,  and  testing  at  NFRDC , and 
basic  R&D  at  ONR.  Specific  OR's  or  S&T  objectives  in  support  of  flight 
training  were  not  identified. 

The  Air  Force  procedures  for  establishing  research  requirements  to 
advance  flight,  training  technology  are  quite  similar  to  those  used  by  the 
Navy.  Major  Air  Force  Commands,  and,  in  particular,  the  Air  Training 
Command,  generate  requirements  for  R&D  related  to  flight  training  tech- 
nology. Such  requests  are  known  as  "RPR's"  or  Requests  for  Personnel  Re- 
search, or  "TN's,"  new  Technology  Needs.  In  most  cases,  the  cognizant  R&D 
organization  will  provide  assistance  to  the  commands  in  formalizing  their 
requests.  Other  sources  of  K&D  requiremen+3  include  the  R&D  laboratories 
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where  new  concepts  are  developed  that  relate  to  future  operational  needs, 
from  long-range  planning  groups  and  from  System  Project  Offices  (SPO's) 
and  their  Personnel  Subsystem  Planning  Groups.  However,  all  requests  except  TN' 
must  be  processed  through  the  Air  Force  Deputy  Chief  of  Staff  for  Personnel, 
Research  Branch  as  specified  in  AFR-80-51.  They  then  must  go  to  the 
Deputy  Chief  of  Staff  for  Research  and  Development,  to  the  Directorate 
of  Development  and  Acquisition  of  the  Air  Force  Systems  Command,  and  then 
to  the  appropriate  laboratory. 

Three  regulations  apply  to  the  process  of  accomplishing  R&D  requirements 
identified  for  the  flying  training  program.  One  is  AFR-80-51,  "Management 
of  Research  and  Development  Requirements  in  the  Personnel  Trainings  and 
Educational  Program. " The  second  is  AFSC  Regulation  80-29,  "Technology 
Need  Program."  The  third  is  AFSC  Regulation  27-5>  "Engineering  Services." 

Research  Branch  of  the  DCS/P  is  responsible  for  the  prioritization 
of  RPRs.  This  prioritization  is  based  upon  the  criticality  of 
the  R&D  to  the  Air  Force,  the  expected  benefits  of  the  R&D,  the  recommenda- 
tions of  the  organization  requesting  the  R&D,  the  relative  importance  of  the 
R&D  compared  to  other  existing  R&D  requirements,  and  resources  available. 

Inputs  from  other  sources  such  as  applicable  Personnel  Objective  Management 
Officers  (POMO's);  the  Air  Force  Deputy  Chief  of  Staff  for  Research  and 
Development,  Directorate  of  Development  and  Acquisition;  Air  Force  Systems 
Command;  and  the  Air  Force  Human  Resources  Laboratory  are  solicited  and  used 
in  the  prioritization  process.  The  categories  established  by  Air  Force 
Regulation  80-51,  "Management  of  Research  and  Development  Requirements 
in  the  Personnel,  Training,  and  Education  Program,"  are  defined  as  follows: 

"a.  Urgent . Offers  major  benefits  to  the  Air  Force;  an 
early  solution  to  the  problem  is  an  important  factor  in  the 
requirement;  there  is  high  level  interest  in  the  work. 

"b.  Priority.  The  proposal  offers  appreciable  benefits 
to  the  Air  Force  and  should  be  actively  pursued;  the  work  can  be 
phased  over  a period  of  time. 

"c.  Routine.  The  proposal  offers  benefits  to  the  Air  Force; 
the  work  should  be  pursued  when  resources  are  available." 

The  formal  procedures  for  establishing  R&D  requirements  seem  to  work 
quite  well,  from  management's  point  of  view,  but  the  long  channels  for 
approval  work  against  achieving  an  optimally  responsive  R&D  capability. 

In  many  instances,  the  long  delays  between  the  initial  statement  of  an  R&D 
need  and  initiation  of  work  brings  in  new  people  whose  level  of  interest 
may  be  quite  different  from  the  initiator.  Another  problem  is  that  the 
screening  process  for  establishing  R&D  requirements,  utilized  by  all  the 
services,  permits  selective  elemination  of  work  that  might  produce  results 
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counter  to  parochial  interests,  be  disrupting  to  established  ways  of 
doing  things,  or  threatening  to  the  existence  of  sacred  cows.  The 
history  of  R&D  on  flight  simulation  substantiates  this  possibility. 

Both  the  Navy  and  the  Air  Force  initiated  exploratory  programs  on  the 
expanded  use  of  flight  simulation  for  training  in  the  early  1950's,  but 
failed  to  follow  through  because  of  negative  attitudes  held  by  operational 
personnel  regarding  tradeoffs  between  simulator  and  aircraft  time.  It  was 
not  until  the  ea,  ly  1970's  that  interest  began  to  shift  when  the  Army, 
through  HumRRO , demonstrated  that  great  cost  savings  and  improvement 
in  quality  could  be  achieved  through  intensive  use  of  advanced  flight 
simulators.  Of  course, the  great  successes  of  the  airlines  in  their  use  of 
flight  simulation  was  an  even  earlier  attention  getter,  but  their  training 
program  was  considered  to  be  too  different  to  permit  relevant  comparisons. 
Probably  the  fuel  panic  and  the  dollar  crunch  rather  than  all  the 
available  evidence  explains  the  present  support  for  simulators.  Again, 
it  is  interesting  to  note  that  many  of  the  advances  in  the  use  of  flight 
simulation  by  both  the  Army  and  the  airlines  had  their  origin  in  the 
K&D  work  reported  by  the  Air  Force  and  Navy  in  the  middle  1950's.  The 
validity  of  simulation  for  supporting  military  aviation  can  be  substantiated 
on  the  basis  of  efficiency,  effectiveness,  and  product  improvement  and  does 
not  really  need  a fuel  and  dollar  shortage  to  support  it. 

Another  deficiency  is  that  the  strong  influence  of  immediate  operational 
needs  tends  to  make  most  R&D  programs  reactive  to  current  instead  of  future 
problems.  Operational  personnel  have  little  interest  in  research  that 
requires  longer  times  than  their  own  tour  of  duty.  The  penalty  for  a 
major  emphasis  and  support  for  short-term  studies  is  that  the  pool  of  new 
knowledge  in  training  will  lag  behind  new  development  in  hardware  and 
system  technology  and  tend  to  concentrate  on  incremental  improvements  and 
refinements  of  existing  methods  and  concepts. 

Lastly,  it  appears  that  the  present  requirement-generating  process 
does  not  provide  for  the  use  of  outside  groups  to  conduct  unbiased  evaluation 
of  existing  methods  and  procedures  as  a practical  approach  to  the  identification 
and  formulation  of  new  training  needs.  The  potential  value  of  this 
technique  can  be  illustrated  by  a case  history:  About  ten  years  ago, 

American  Air  Lines  hired  Arthur  D.  Little  Company  to  conduct  an  independent 
survey  of  their  pilot  training  program  and  to  make  recommendations  for  new 
training  requirements.  On  the  basis  of  their  analysis  of  American's 
training  costs,  management  procedures,  and  training  methods,  an  entirely 
new  and  innovative  training  program  was  recommended.  It  made  recommendations 
for  the  largest  single  investment  in  facilities,  simulators,  and  other 
training  devices  ever  made  by  an  airline.  When  implemented,  it  became  a 
model  for  airlines  all  over  the  world  because  of  its  cost  savings,  acceptance 
by  pilots,  and  the  improved  performances  of  its  flight  crews.  Such  a program 
would  not  have  developed  if  it  depended  on  the  insights  and  convictions 
of  the  management  staff  responsible  for  the  training  program  existing  at 
the  time  of  the  study. 
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6.8  TECHNICAL  AND  ADMINISTRATIVE  CAPABILITY  IN  TRAINING  TECHNOLOGY  R&D 

An  adequate  technical  capability  to  do  R&D  in  the  general  area  of 
flight  training  resides  in  all  services.  However,  the  Air  Force  has 
the  predominant  potential  because  of  its  expansive  and  dedicated  facilities, 
co-location  with  a user,  and  a centrally  managed  program.  The  Army  is 
presently  undergoing  a transition  from  a HumRRO  research  organization 
to  the  ARI  program,  and  has  yet  to  replace  the  capability  it  has  lost 
as  a result  of  this  change.  The  Navy  effort  is  dispersed  in  several 
separately  managed  organizations. 

As  an  overview  of  all  services,  flight  training  R&D  management  appears 
to  be  too  distant  from  the  users  of  its  products  to  assure  timely  and 
cost-effective  applications  in  a consistent  manner.  While  coordination 
appears  to  exist  in  establishing  research  requirements,  it  is  not  so 
apparent  in  the  application  stage.  The  use  of  liaison  type  representation 
stationed  at  the  headquarters  of  operational  and  training  commands  to 
"sell"  R&D  products  would  facilitate  the  applications  task. 

Most  of  the  related  R&D  recently  accomplished  had  as  its  objective 
the  improvement  of  existing  training  programs  with  little  concern  or 
questioning  of  the  validity  of  the  programs  being  improved.  However, 
recent  efforts  have  been  initiated  by  the  Navy  to  reexamine  the  responsiveness 
of  their  flight  programs  to  the  operational  requirements,  and  by  the  Army 
to  improve  the  operational  skill  of  Nap-of-the-Earth  flight. 

All  three  services  report  about  80  per  cent  of  their  R&D  effort  in 
flight  training  is  in  response  to  formal  requests  and  20  per  cent  for 
technology  development.  None  of  them  report  the  existence  of  R&D  require- 
ments that  are  not  being  serviced,  but  ARI  is  still  awaiting  approval  and 
support  of  an  integrated  and  comprehensive  program  earlier  defined.  Again, 
they  all  report  that  close  cooperation  with  user  groups  provides  the 
cognizance  of  the  operational  environment  necessary  for  effective  R&D. 

6.9  APPLICATION  AND  IMPLEMENTATION  OF  FLIGHT  TRAINING  TECHNOLOGY  R&D 

All  military  R&D  at  the  6.2  level  and  up  has  an  applications  objective. 

If  the  R&D  is  successful  and  shows  promise  for  substantive  gains  when  applied 
and  if  the  financial  support  is  available  to  implement  it,  then  one  could 
reasonably  expect  that  it  would  be  introduced  in  the  operational  world. 
Unfortunately,  and  for  some  perfectly  legitimate  reasons  it  may  not 
be  introduced;  or  it  may  not  be  introduced  because  of  some  less  than 
legitimate  reasons. 

In  the  first  category  are  things  that  relate  to  the  uncertainty  of 
downstream  effects — a change  in  the  requirement  or  the  unavailability  of 
support  facilities  or  personnel.  In  the  latter  category  are  the  real 
problems.  When  R&D  applications  do  not  occur  because  of  the  researcher’s 
failure  to  sell  his  product,  or  when  traditional  and  institutional  biases 
of  the  user  get  in  the  way,  or  when  conflict  of  interests  is  involved, 
management  changes  are  clearly  needed.  But  when  R&D  is  accomplished, 
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that  did  not  consider  support  costs  and  changes  that  would  be  required  to 
implement  positive  findings,  the  deficiency  must  be  placed  directly  on 
the  R&D  planners. 

All  of  the  services  have  provided  examples  of  cost  saving  R&D 
applications  and  promise  of  more  in  the  near  future.  These  are  good 
and  substantive,  but  none  of  the  services  admitted  to  failures  in 
implementation.  Yet,  enough  examples  are  available,  and  one  is 
described  below  to  suggest  that  a serious  problem  does  exist. 

In  1964,  a recommendation  for  the  improvement  of  UPT  was  made 
by  an  ATC  Training  Wing  Commander  relating  to  the  use  of  airborne  video 
recording  system  (AVS).  Working  in  close  coordination  with  R&D  personnel, 
the  AVS  was  supported  with  6.2,  6.3,  6.4,  and  later  Initial  Operational 
Test  and  Evaluation  funding  and  manpower.  Throughout  its  development 
cycle,  the  program  was  spurred  on  by  favorable  test  results.  Finally, 
procurement  funds  of  $4.8  million  were  allocated.  Just  prior  to  complete 
procurement,  the  project  was  cancelled  by  ATC  headquarters  for  budgetary 
reasons.  The  cancellation  costs  of  the  project  were  about  equal  to  the 
dollars  saved  and  thus  the  only  savings  realized  were  in  downstream  main- 
tenance costs.  But,  the  greatest  loss  was  in  the  10  years  of  R&D  effort 
involved  in  the  project  and  the  opportunity  to  evaluate  a new  training 
concept  that  had  progressed  through  a complete  development  cycle  in  an 
operational  training  environment.  Of  special  interest  here  is  to  note 
the  relative  simplicity  of  the  cancellation  process  and  the  lack  of 
coordination  with  the  R&D  group  responsible  for  its  development. 

The  R&D  implementation  process  is  viewed  an  an  important  part  of  the 
research  process  by  all  services.  Consultation  activities  of  R&D  personnel 
provide  a major  opportunity  to  transition  laboratory  findings  to  field 
use.  The  requirements  process  in  all  services  are  structured  to  assure 
implementation  through  a clear  statement  of  -user  needs  and  the  early 
involvement  of  the  user  in  the  R&D  process.  The  publication  of  Technical 
Reports,  and  direct  briefings  to  the  user  also  serve  to  move  information 
and  techniques  from  laboratory  to  field.  In  general,  more  and  more 
emphasis  is  being  given  to  the  importance  of  the  implementation  process 
and  task  scientists  in  al  1 services  are  encouraged  to  recommend,  demonstrate 
and  participate  in  application  of  products. 

Effective  in  November  of  1974,  NFRDC  established  an  R&D  Applications 
Group  as  part  of  its  Technical  Support  Program.  The  mission  of  this  group 
is  stated  as  follows: 

The  mission  of  the  Applications  Group  has  as  its  focus,  to 
facilitate  the  introduction  of  R&D  end-products  into  operational 
use;  to  determine  why  R&D  findings  were  not  used,  and  if 
they  can  be  modified  to  enhance  their  utility;  and  to 
develop  new  methods  and  techniques  for  R&D  disemination 
and  utilization.  Although  at  this  point  in  time  the  Group 
is  quite  small,  a significant  amount  of  progress  has 
been  made  along  a number  of  dimensions. 

" The  following  actions  have  either  been  initiated,  or 
are  in  the  process  of  initiation: 
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"1.  Five  major  end-products  have  been  selected  for  case 
history  study.  Intensive  analysis  has  been  initiated 
in  an  attempt  to  produce  realistic  assessments  of  the 
reasons  implementation  efforts  were  successful  or  un- 
successful. 

"2.  Liaison  and  informal  information  exchange  has  been 
effected  with  counterpart  groups  in  the  Army  and  Air 
Force,  and  certain  of  their  procedures  are  currently 
being  evaluated  for  Navy  feasibility. 

"3.  The  group's  in  the  process  of  coordinating  and 
establishing  procedures  with  CNT  so  that  Education  and 
Training  R&D  end-products  can  be  more  effectively 
implemented  and  utilized. 

"4.  Close  cooperation  with  BUFERS  personnel  to  insure 
that  Applications -type  considerations  are  made  an  in- 
tegral part  of  procedures  now  being  developed  for 
presenting  operational  problems  in  manpower  and  personnel 
management  to  the  R&D  community  for  solution. 

"5.  Through  the  use  of  "stockholders"  reports,  flag  notes 
and  individualized  presentations,  we  plan  to  make  potential 
consumers,  other  than  those  for  whom  an  R&D  end-product 
was  originally  intended,  aware  of  significant  break- 
throughs and  high-interest  products. 

"6.  Procedures  are  being  formulated  which  allow  the 
Applications  Group  early  entry  to  the  standard  R&D 
life  cycle,  thereby  being  made  aware  of  future  mid 
and  long-range  end-products.  This  process  will 
significantly  enhance  the  potential  for  operational 
implementation . 

"7.  As  a result  of  the  progress  reporting  system  being 
developed,  R&D  efforts  being  completed,  and  readied  for 
operational  utilization,  are  being  identified.  Several 
major  projects  will  be  selected  and  pertinent  methods 
and  techniques  developed  and  applied  to  facilitate  their 
transition  into  operational  use.  From  the  experience  gained, 
more  procedures  for  general  applications  will  be  formulated." 


6.10  ALTERNATE  APPROACHES  TO  FLIGHT  TRAINING  TECHNOLOGY  R&D  MANAGEMENT 

The  question  of  a lead  service  for  flight  training  R&D  has  been 
examined  and  rejected  in  favor  of  the  separate  but  cooperative  and 
coordinated  approach.  While  it  might  seem  that  the  Air  Force  should 
be  the  lead  service  because  of  the  availability  of  its  ASUPT  and  its 
capability  in  a spectrum  of  R&D  pertinent  to  the  Air  Force,  Navy  and 
Army  flight  training.  Each  of  the  services  has  specific  problems 
unique  to  their  mission.  For  example,  Nap-of-the-Earth  flying  for 
Army  helicopters  has  no  counterpart  in  the  Air  Force  or  Navy.  Carrier 
operations  are  unique  to  the  Navy.  But  the  most  persuasive  point  is 
that  effective  flight  training  research  requires  co-location  with  the 
user  and  the  acquisition  of  great  familiarization  with  the  user's  world. 
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Also  favoring  the  separate  but  cooperative  and  coordinated  programs 
is  the  competition  for  excellence  it  engenders,  and  the  stimulation 
of  searching  for  alternate  solutions.  Evidences  of  greater  interservice 
cooperation  and  coordination  are  developing  as  previously  discussed  but 
more  intensive  use  of  exchange  personnel  and  co-sharing  of  expensive 
R&D  facilities  appears  to  be  warranted. 

6.11  ISSUES  UNIQUE  TO  FLIGHT  TRAINING  TECHNOLOGY  R&D 

Flight  training  research  has  a history  almost  as  long  as  the 
aircraft  itself,  yet  many  significant  issues  remain  the  subject  of 
debate,  with  little  or  no  hard  data  available  to  settle  them.  Questions 
of  such  a fundamental  nature  as  how  to  measure  the  proficiency  of  a 
pilot,  cost-effectiveness  relationships  of  alternate  training  strategies, 
transfer  of  training  effectiveness  relationships  as  a function  of  simulation 
fidelity,  and  rules  for  shaping  combat  pilot  skills  remain  to  be  answered. 

We  are  still  searching  for  better  methods  of  training  and  the  full  potential 
of  flight  simulation  is  not  known.  Yet  progress  has  been  made,  and  more 
information  is  available  for  the  improvement  of  training  than  has 
been  applied. 

Perhaps  the  most  unique  thing  about  flight  training  is  its  successful 
resistance  to  change.  For  years  the  primary  content  of  flight  courses 
was  related  to  the  performance  of  maneuvers,  with  little  evidence  that 
the  maneuver  skills  related  to  operational  tasks.  We  have  always  progressed 
students  up  through  a sequence  of  aircrafts  that  varied  in  complexity. 

For  example,  in  World  War  II  all  our  pilots  were  trained  in  primary  trainer, 
progressed  to  a basic  trainer,  then  to  an  advanced  trainer,  and  finally 
to  an  operational  trainer.  Yet  during  the  Korean  War,  the  primary 
trainer  was  the  same  aircraft  used  for  advanced  training  in  World  War  II. 
Unfortunately,  the  literature  does  not  contain  a single  study  in  which 
this  progress  in  complexity  is  proven  to  be  a cost  effective  stategy 
of  training,  yet  we  still  train  pilots  in  this  manner. 

With  the  advent  of  high  fidelity  simulation  and  360°  visual  systems, 
one  wonders  what  the  optimal  training  strategy  might  be  when  such  devices 
are  readily  available.  Conceivably,  astronaut-type  training  where 
saturation  learning  in  a simulator  for  the  operational  vehicle  occurs 
might  be  applied  to  flight  training  and  prove  to  be  very  economical. 

Or,  extensive  use  of  low-cost  aircraft  trainers  with  operational 
transition  via  simulation  might  be  the  way  to  go.  Other  innovative 
alternatives  await  expression  and  tech-base  R&D  efforts. 

The  resistance  to  change  and  the  will  to  keep  things  pretty 
much  as  they  have  always  been  in  flight  training  is  not  all  bad,  for 
it  reduces  risks  of  accidents  and  unnecessary  changes.  What  is 
truly  difficult  to  comprehend  has  been  the  inertia  of  the  system  to 
respond  to  proven  developments  and  the  negative  attitudes  that  still 
exist  toward  incorporation  of  tested  changes  that  could  provide  needed 
gains  in  economy  or  efficiency. 

The  most  immeidate  answer  to  lower  training  costs  does  not 
seem  to  be  a need  for  more  R&D  on  methods  or  even  to  advance  the 
technology  base  per  se,  but  rather  on  how  to  implement  what  we 
already  knew.  In  several  instances  where  this  has  been  done, 
great  savings  have  occurred.  One  example  is  the  revision  of  the 
A7D  pilot  training  where  ISD  concepts  were  used.  In  this  case, 
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$^3,000  was  saved  in  the  costs  of  training  per  student,  and  flight 
time  was  reduced  24  per  cent  in  training  aircraft  and  31  per  cent 
in  support  aircraft  with  no  additional  investment  in  equipment 
or  personnel. 

Developments  for  the  improvement  of  training  and  reduction  in  cost 
cf  training  navigators  has  occurred,  and  all  three  services  have  made 
some  gains  in  their  undergraduate  pilot  training  programs.  But,  most 
of  these  latter  changes  have  been  to  do  as  well  as  or  better  than  the 
present  at  lower  than  present  costs.  Major  changes  in  training  strategy- 
have  not  occurred,  and  the  lack  of  objective  quantifiable  measures  for 
assessing  the  validity  of  the  training  has  made  it  difficult  to  prove 
a need  for  or  the  potential  benefits  of  major  revisions. 

Other  unique  issues  relevant  to  flight  training  can  be  seen  as 
service  specific.  Each  of  the  three  services  trains  pilots,  but  program 
orientations  differ.  Graduates  of  the  Army  pilot  training  school  are 
directly  assigned  to  a combat  unit  where  final  transition  to  mission 
specific  skills  occur.  In  the  Navy,  pilots  are  early  selected  into  one 
of  three  different  training  tracks  that  relate  to  future  assignments.  In 
the  near  future,  the  Navy  will  use  a new  low-cost  turboprop  training  air- 
craft. At  the  completion  of  65  hours  of  training  in  this  aircraft,  students 
will  enter  a special  track  for  jet  fighter,  propellor  support  aircraft,  or 
helicopter  training.  Upon  receipt  of  their  wings,  as  is  currently  done, 
the  Navy  graduate  receives  further  training  in  Replacement  Air  Groups 
prior  to  assignment  in  an  operational  unit.  The  Air  Force  gives  a common 
undergraduate  training  to  all  their  pilots  that  is  heavily  weighted  for 
the  fighter  assignment  even  though  only  20  per  cent  of  their  graduates  are 
thus  assigned.  The  concept  is  that  their  graduates  are  universally  assign- 
able, but  in  fact  it  means  they  qualified  for  further  training. 

The  impact  of  the  interservice  differences  on  R&B  is  simply  that 
the  R&D  results  must  be  interpreted  or  extrapolated  with  respect  to 
service-specific  training  strategies.  But  whether  or  not  the  three  dif- 
ferent training  strategies  are  uniquely  optimum  for  each  of  the  services 
is  a question  for  further  inquiry.  While  there  is  no  doubt  that  the  present 
pilot-training  strategies  have  worked  in  the  past,  whether  or  not  the  new 
world  of  energy  shortages,  environmental  concerns,  inflationary  pressures, 
and  reductions  in  military  budgets  will  permit  the  perpetuation  of  these 
training  strategies  is  still  another  question.  The  sustenance  of  a viable 
military  force  will  no  doubt  require  great  savings  in  training  costs  and 
the  challenging  of  these  and  other  traditional  precepts  is  one  place  to 
look  for  potential  savings. 

In  most  programs  of  individual  skills  training,  the  training  is 
structured  to  provide  the  trainee  with  the  knowledges  and  skills  to  per- 
form specific  operational  tasks.  This  is  not  quite  the  case  in  under- 
graduate flight  training.  As  mentioned  previously,  undergraduate  flight 
training  is  presently  designed  to  give  the  trainee  a general  set  of  skills 
and  knowledge  that  can  serve  as  a foundation  to  the  learning  of  mission- 
oriented  skills.  While  the  Army  helicopter  pilot  training  program  comes 
closer  to  producing  miss ion- oriented  skills  and  the  graduate  is  assigned 
as  a copilot  in  an  operating  squadron,  the  question  is  frequently  asked 
if  the  advanced  training  is  simply  deferred  to  the  operational  < ommands 
where  training  competence  is  not  necessarily  available. 
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Log i c and  experience  dictate  that  basic  skills  should  be  acquired 
before  complex  ones  can  be  efficiently  learned.  But  whether  or  not  the 
basic  skills  can  be  learned  in  an  operationally  oriented  context  to 
facilitate  the  learning  of  the  more  complex  operational  skills  is  yet 
another  question  yet  to  be  explored. 

The  Air  Force  has  completed  a very  comprehensive  analysis  of  the  fly- 
ing skills  common  to  most  types  of  operational  missions  and  has  attempted 
to  relate  them  to  the  UPT  syllabis  requirements.  (Mission  Analysis  or 
Future  Undergraduate  Pilot  Training:  1975-1990).  While  no  substantive 
changes  have  as  yet  resulted  from  this  analysis,  supportive  work  in  the 
application  of  ISD  to  UPT  will  lead  to  useful  changes  in  the  future. 

Flight  Simulation 

A special  discussion  on  flight  simulation  appears  to  be  appropriate 
because  of  the  great  potential  it  offers  for  cost  savings  in  flight  train- 
ing programs.  The  0MB,  GAO  and  SAB  have  conducted  separate  studies  on 
simulation  that  are  quite  specific  as  to  the  magnitude  of  the  savings 
that  should  be  achieved. 

The  Technical  Director  of  the  AF  HRL's  FTD,  has  developed  a chronological 
list  of  simulator  studies  and  research  projects  that  summarizes  the  basis 
for  much  of  our  knowledge  in  this  area  and  points  out  how  long  all  this 
knowledge  has  been  with  us.  (A  copy  is  included  in  Appendix  6-6.)  While 
most  of  the  earlier  studies  were  concerned  with  assessing  the  amount  of 
learning  transfer  that  occurred  from  a trainer  to  the  aircraft,  more  re- 
cent studies  by  Caro  and  Hagin  have  been  concerned  with  the  development 
of  methods  for  improving  the  use  of  flight  simulators. 

The  recent  enthusiasm  for  flight  simulation  has  produced  an  uneasiness 
on  the  part  of  the  R&D  community  that  has  been  involved  with  the  utiliza- 
tion and  assessment  of  flight  simulation  over  the  years.  It  is  well  known 
that  there  are  many  questions  that  remain  to  be  answered  that  could  have 
a tremendous  effect  on  procurement  costs  and  the  scope  of  training  assignable 
to  the  flight  simulator.  For  example,  little  is  known  of  the  kind  and 
amount  of  motion  necessary  for  pilot  acceptance,  to  produce  effective 
transfer  in  different  flight  regimes, and  as  it  relates  to  levels  of  train- 
ing, mission  tasks,  or  its  interactive  effects  with  other  sensory  modalities. 
Little  is  known  about  the  proper  mixing  of  simulator  and  aircraft  training, 
and  we  have  little  more  than  opinions  on  the  best  methods  of  using  simula- 
tors in  training.  Furthermore,  since  we  can  expect  that  a larger  proportion 
of  combat  skills  will  be  taught  in  future  simulators,  we  must  find  methods 
for  the  validation  of  simulator-acquired  skills,  for  it  is  quite  possible 
that  unexpected  side  effects  of  such  training,  either  good  or  bad,  might 
inadvertently  develop. 

Another  point  of  concern  (more  in  the  field  of  engineering  but  which 
impacts  on  training)  is  the  lack  of  R&D  support  dollars  to  extend  simula- 
tion engineering  to  reduce  procurement  costs,  and  the  lack  of  developments 
in  low  cost  part- task  trainers  to  extend  simulator  availability.  Also, 
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an  Air  Force  analysis  of  the  operational  requirements  for  simulation  as  . 
expressed  by  the  using  commands  indicates  the  need  for  simulator  capabi- 
lities not  presently  available. 

Recent  analyses  conducted  by  the  GAO  indicate  that  a simulator  could 
cost  ten  times  the  aircraft  cost  to  be  an  equivalent  investment.  This  is 
purportedly  based  on  records  that  show  a simulator  can  generate  3,120 
training  hourB  per  year  where  an  average  training  aircraft  will  be  avail- 
able between  275-350  hours  per  year  or  a productivity  ratio  of  ten  to  one 
in  favor  of  the  simulator.  However,  the  real  ratio  of  productivity  could 
be  greater  or  less  than  this  if  measured  in  terms  of  the  transfer  effec- 
tiveness of  an  hour  in  the  simulator  as  compared  to  the  learning  value 
of  an  hour  in  the  air.  Generally  speaking,  an  hour  in  the  simulator  can 
be  worth  several  hours  in  the  aircraft  in  terms  of  the  number  of  practice 
trials  of  interest  that  can  be  conducted  in  the  simulator;  so,  the  produc- 
tivity ratio  becomes  less  meaningful  as  an  indicator  of  benefit. 

Projections  of  some  of  the  special  committees  on  simulation  envision 
as  much  as  50  per  cent  reduction  in  undergraduate  flying  training  is  possible 
by  1980  through  the  extended  use  of  flight  simulation  and  up  to  25  per  cent 
of  all  flying.  Whether  or  not  these  projections  are  conservative  or  ambitious, 
there  is  but  little  question  that  the  simulator  will  have  an  ever-increasing 
influence  on  the  cost  of  developing  and  maintaining  flight  proficiency  of 
aircrew  people  in  all  of  the  services. 

There  is  a question  of  whether  or  not  the  potential  of  flight  simula- 
tion will  be  achieved  in  a timely  manner  and  whether  or  not  sufficient 
RDT&E  support  requirements  to  bring  all  this  about  will  be  provided.  In- 
formation on  the  latter  question  indicates  that  there  has  not  been  ade- 
quate funding  support  in  simulation  R&D  to  achieve  the  technical  develop- 
ments expected  and  sufficient  manpower  has  not  been  allocated  to  ensure 
maximally  effective  utilization  of  what  we  already  have  in  simulation  and 
what  we  expect  to  get  in  the  near  future.  In  defense  of  this  statement, 
it  is  interesting  to  note  that  for  the  last  two  years  the  contract  program  of 
the  unit  in  AFHRL  responsible  for  simulator  engineering  research  has  been 
zero  funded. 

Again,  it  is  quite  clear  that  the  potential  gains  in  cost  savings  and 
performance  enhancement  through  more  effective  utilization  of  flight 
simulators  is  very  large.  It  is  also  quite  clear  that  there  has  been  a 
great  deal  of  attention  given  to  the  subject;  but  it  is  equally  clear  that 
the  RDT&E  support  of  flight  simulators  has  not  properly  reflected  the  R&D 
still  required  in  light  of  the  critical  dependence  the  services  have 
assigned  to  simulators  for  meeting  future  training  needs  at  all  levels. 

Army  Flight  Training  Equipment  Utilization 

Recent  studies  in  the  use  of  simulators  and  other  ground  training 
devices  in  the  military  flight-training  environment  of  the  Army  are 
summarized  as  follows : 


6-44 


In  1965,  HumRRO  established  the  design  requirements  for  the  Army's 
Synthetic  Flight  Training  System  (SFTS ) . The  SFTS  is  designed  around, 
the  premise  that  aircraft  simulators  should  be  flight  trainers,  not 
merely  expensive  representations  of  aircraft.  The  initial  SFTS  subsys- 
tem to  be  developed.  Device  2B24,  provides  high-fidelity  simulation  of 
the  UH-1  helicopter,  although  it  is  chiefly  noted  for  its  design- for - 
training  features.  These  training  features  include  provision  for  auto- 
matic performance  monitoring,  automation  of  a number  of  instructor  functions, 
playback  (in  both  real  and  "slow"  time)  of  student  performance,  and 
modeling  of  idealized  performance.  When  first  developed,  Device  2B24  was 
clearly  the  most  advanced  training  equipment  available  for  undergraduate 
and  graduate- level  pilot  training.  Several  of  its  more  advanced  training 
features  have  been  incorporated  into  simulators  built  since  that  time  by 
the  Navy,  Air  Force,  and  Coast  Guard.  HumRRO 's  continued  involvement 
with  the  SFTS  has  included  development  of  training  programs  for  its  use, 
as  well  as  the  design  of  subsystems  of  the  2B24  currently  under  develop- 
ment for  the  CH-47  and  the  AH-1  (TOW)  helicopters. 

The  work  with  the  SFTS  has  stressed  the  point  that  the  simulators 
themselves,  regardless  of  the  number  of  training  features  they  may  con- 
tain, do  not  produce  pilots.  Rather,  it  is  the  manner  in  which  the  de- 
vices are  used  in  conjunction  with  other  available  training  resources, 
i.e.,  the  total  training  program  that  produces  pilots.  Consequently,  the 
SFTS  (like  any  other  simulator  training  device  or  equipment  used  for  train- 
ing) must  be  viewed  as  a part  of  an  overall  training  system. 

The  UH-1  simulator  portion  of  the  SFTS,  Device  2B24,  was  delivered 
to  the  Army  Aviation  School  in  1971,  and  HumRRO  developed  an  instrument 
training  program  for  it  and  tested  its  suitability  for  Army  undergraduate 
pilot  training.  The  test  demonstrated  that  Device  2B24,  when  used  appro- 
priately, could  have  a major  cost  impact  upon  undergraduate  pilot  training. 
The  Army's  instrument  training  program  could  be  reduced  from  60  hours  in 
the  aircraft  and  26  hours  in  an  existing  training  device  to  approximately 
65  hours  aircraft  time  and  43  hours  in  the  SFTS,  almost  a 90  per  cent  re- 
duction in  the  amount  of  flight  time  required  to  meet  the  instrument  train- 
ing goals.  Although  the  test  concentrated  primarily  upon  the  instrument 
training  capability  of  the  device,  additional  transfer  of  training  benefits 
were  noted  in  meeting  visual  flight  training  requirements.  Even  at  1972 
costs,  the  per  student  savings  resulting  from  instrument  training  with 
this  device  approached  $5,000. 

Although  the  benefits  of  SFTS  training  demonstrated  by  this  test 
were  consistent  with  the  results  of  similar  research  elsewhere,  the  Army 
has  been  skeptical  that  such  a large  proportion  of  undergraduate  helicopter 
pilot  training  could  be  accomplished  through  simulation.  Its  implementa- 
tion of  SFT5  training,  therefore,  has  been  slow.  Beginning  with  only  7? 
hours  of  simulator  training  per  undergraduate  student  pilot,  the  Army  has 
£un  a series  of  informal  studies  to  verify  the  previous  test  results. 

Finally  having  become  satisfied  that  a major  portion  of  Its  instrument 
training  requirement  can  be  met  through  use  of  the  SFTS,  a program  similar 
in  several  respects  to  that  demonstrated  in  1972  is  to  be  implemented  at 
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the  Army  Aviation  Center  in  October  1975*  That  program,  as  presently 
conceived  by  the  Army,  will  involve  20  hours  of  aircraft  time  and  49 
hours  of  simulator  time  to  achieve  the  instrument  flight  training  objectives 
met  through  6o  hours  of  aircraft  training  prior  to  introduction  of  the 


BFTS. 


While  Device  2B24  already  has  proven  to  be  a very  cost-effective 
means  of  training  for  the  Army,  its  full  potential  is  far  from  being 
realized.  To  date,  it  has  been  assigned  only  one  rather  limited  applica- 
tion- -undergraduate  instrument  training.  Other  R&D  efforts  to  determine 
the  extent  to  which  training  goals  can  be  achieved  with  this  device  have 
been  proposed.  These  are  described  briefly  below  and  should  be  supported 
as  high  priority  projects. 

Maximum  Use  of  Device  2B2k  in  UPT.  Although  Device  2B24  has  no  visual 
display,  many  of  the  flight  skills  developed  in  it  have  direct  applica- 
bility to  a visual  flight  situation.  It  is  probably  that  initial  train- 
ing in  this  device  in  a training  program  designed  to  optimize  transfer  to 
a visual  flight  environment  could  have  a major  impact  upon  present  UPT 
aircraft  training  requirements  without  incurring  the  expense  of  visual 
simulation  per  se.  One  very  real  possibility  is  the  complete  elimination 
of  the  need  for  the  present  primary  training  aircraft,  the  TH-55-  For 
over  two  years,  HumRRO  has  been  seeking  Army  support  for  R&D  to  determine 
the  extent  to  which  existing  Army  undergraduate  pilot  training  requirements 
can  be  met  through  training  in  Device  2B24.  The  results  of  such  R&D  could 
have  enormous  economic  pay-off  not  only  in  the  Army,  but  also  in  the  Air 
Force  and  Navy  as  these  services  acquire  simulators  comparable  in  training 
sophistication  to  the  SFPS. 

Use  of  Device  2324  for  Combat -Readiness  Training.  The  Army  has  begun 
the  installation  of  Device  2B24  at  field  units  in  this  country  and  in 
Europe,  where  they  will  be  used  to  assist  in  the  maintenance  of  combat- 
readiness flight  skills  of  assigned  aviators.  In  1973,  HumRRO  conducted 
an  exploratory  study  using  Device  2B24  to  determine  the  extent  to  which 
aviators  could  rely  upon  training  in  the  device  as  a supplement  to  or  a 
substitute  for  training  in  aircraft  to  maintain  critical  visual  and  instru- 
ment flight  skills.  Although  the  number  of  aviators  available  to  partici- 
pate in  this  research  program  was  limited  at  the  time,  it  was  found  that 
proper  use  of  the  device  could  make  a major  contribution  to  the  maintenance 
of  required  skills.  In  fact,  it  was  found  that  aviators  who  were  prohibited 
from  piloting  military  aircraft  probably  could  maintain  acceptable  piloting 
skill  levels  for  extended  periods  through  device  training  alone.  If  such 
results  could  be  validated  on  a larger  aviator  population,  the  implications 
for  the  Army,  as  well  as  for  the  other  services  would  be  quite  important. 

Navy  Aircraft  Simulators 

Chief  of  Naval  Aviation  Training  ( CNATRA) , with  the  assistance  of  the 
Naval  Aerospace  Medical  Institute  and  the  Naval  Training  Equipment  Center, 
has  conducted  an  evaluation  study  of  the  2F90  simulator  for  the  TA-4.T  aircraft. 
The  simulator  has  3 degrees  of  motion  freedom.  Based  on  the  result  of  this 
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study,  flight  hours  in  the  TA-i+J  have  been  reduced  by  ten  per  cent.  This 
amounted  to  dollar  savings  in  the  O&M  budget  of  more  than  a million 
dollars  in  1974. 

Another  study  is  in  progress  evaluating  the  2F101  simulator  for 
the  T-2  aircraft.  This  simulator  has  6 degrees  of  motion  freedom,  an 
advance  instructor's  station,  and  several  other  advanced  training  features. 
Preliminary  experience  with  this  trainer  indicates  substantive  savings 
will  likewise  occur  at  this  level  of  training. 

The  ID23  is  a navigation  and  communications  simulator  for  the  NFO 
program.  It  has  40  cockpits  and  is  controlled  from  a central  station 
by  two  flight  instructors  and  two  technicians.  It  is  the  first  modern 
simulator  designed  for  the  NFO.  It  is  presently  undergoing  extensive 
analysis  by  a HumRRO  team  that  is  conducting  a comprehensive  revision  of 
the  NFO  program. 

This  work  is  being  undertaken  in  two  phases,  the  first  of  which  is 
nearing  completion  and  includes  a detailed  review  of  existing  NFO  basic 
training  objectives  and  their  restatement  in  terms  more  readily 
measurable.  This  review  has  resulted  in  some  realignment  to  make  the 
training  more  responsive  to  operational  needs  and  to  eliminate  minor 
duplications  among  training  activities.  An  interim  report  containing 
these  revised  and  clarified  objectives  has  been  subjected  to  extensive 
review  by  the  Navy  and  is  currently  being  used  as  the  basis  for  basic 
training  program  revisions.  Course  content  responsive  to  these  approved 
objectives  will  be  reorganized  where  necessary  to  assure  efficient 
course  administration.  As  part  of  this  program  revision  activity,  an 
existing  navigation  training  device,  the  1D23,  is  undergoing  extensive 
analysis  to  determine  how  it  can  best  be  used  in  meeting  some  of  these 
objectives,  thus  possibly  leading  to  a reduction  in  the  amount  of 
training  which  otherwise  must  be  done  in  flight. 

The  second  phase  of  the  NFO  training  program  revision  project  will 
be  conducted  during  FY  1976.  In  it,  the  training  program  currently 
under  development  will  be  tested.  Further  work  is  planned  during  which 
the  NFO  specialty  school  training,  the  training  received  by  NFO's  upon 
graduation  from  Basic,  will  be  subjected  to  revision  and  testing. 

U.S.  Coast  Guard  Use  of  Flight  Training  Equipment 

Another  very  important  simulator  research  study  of  relevance  to 
DoD  is  a study  recently  completed  by  the  U.  S.  Coast  Guard  that  serves 
to  illustrate  the  benefits  which  can  be  derived  when  advances  in  training 
tectinology  are  applied  to  a pilot  training  program.  The  USCG  study 
wa3  in  response  to  the  problem  of  maintaining  high  quality  pilot  training 
despite  the  increasing  complexity  of  its  aircraft  and  mission  and  rising 
costs.  The  work  was  undertaken  by  the  HumRRO  group  from  the  Army  Aviation 
School  at  Fort  Rucker  over  a six-year  period. 


The  work  began  with  a study  of  the  Coast  Guard's  operational  mission 
and  the  design  of  a training  system  which  would  yield  the  required  aviator 
skills  through  the  cost-effective  use  of  simulators,  aircraft,  and  other 
training  resources.  Based  upon  an  in-depth  investigation  of  search-and- 
rescue  mission  requirements,  a comprehensive  set  of  training  objectives 
was  derived.  Tnese  objectives  provided  n basis  for  the  development  of 
design  and  cost  estimates  for  aircraft  simulators  and  for  the  determination 
of  wldch  training  objectives  could  best  be  met  through  simulator,  classroom, 
and  aircraft  training.  The  simulators  and  training  programs  were  then 
developed  and  installed  at  the  Coast  Guard's  Aviation  Training  Center. 

These  simulators  and  training  programs,  because  of  fortuitous  project 
timing,  made  extensive  use  of  information  developed  by  HumRRO  during 
its  work  on  the  Army's  SFTS,  and  as  a result,  the  Coast  Guard's 
helicopter  pilot  training  programs  probably  are  the  most  comprehensive 
existing  example  of  an  application  of  training  technology  to  a pilot 
training  requirement. 

The  resulting  training  system,  which  became  operational  in 
September  1973 , is  impressive  and  fully  justifies  the  care  exercised 
in  its  development.  In  addition  to  increases  in  pilot  proficiency  when 
compared  with  graduates  of  the  earlier  programs,  the  new  Coast  Guard 
pilot  training  programs  have  resulted  in  a significant  reduction  in 
training  costs.  Much  of  the  training  previously  conducted  in  aircraft 
now  is  accomplished  in  simulators.  In  one  helicopter  qualification 
course,  for  example,  the  aircraft  training  time  has  been  reduced  from 
78  hours  per  aviator  to  about  36,  and  the  calendar  time  from  nine 
weeks  to  six. 

The  total  cost  to  the  Coast  Guard  of  procuring  the  simulators  and 
developing  the  training  programs  for  use  with  them  was,  of  course, 
substantial  over  the  six-year  life  of  the  project.  When  the  savings 
resulting  from  reduced  aircraft  training  costs  alone  are  considered, 
even  that  considerable  investment  was  amortized  in  only  l4  months. 

Even  greater  savings  could  be  attributed  to  the  increased  availability 
of  aviators  for  mission  assignments  resulting  from  the  shorter  durations 
needed  for  training  courses,  as  well  as  to  the  beneficial  consequences 
of  reduced  numbers  of  training  flights. 

The  Coast  Guard  pilot  training  program  development  project  has  been 
quite  successful.  The  fact  that  it  was  the  product  of  the  systematic 
application  of  training  technology  had  much  to  do  with  its  success.  While 
the  simulators  axe  important,  it  is  the  manner  in  which  they  and  other 
training  resources  are  being  used  that  made  this  project  a success. 

The  aircraft,  the  instructors,  and  the  support  personnel  are  all  part 
of  the  instructional  system.  The  emphasis  throughout  the  project 
was  upon  finding  a cost-effective  solution  to  a training  problem,  not 
upon  acquiring  simulators  per  se.  It  is  a good  example  of  a well- 
conceived,  conducted,  and  managed  project  involving  cooperative 
efforts  of  a uniformed  service  and  a knowledgeable  contractor  over 
an  extended  time  period. 
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Simulator  Utilization  Studies 

The  Air  Force  has  conducted  a number  of  studies  in  simulation  using 
existing  equipment.  The  first  of  these  was  a study  in  which  the  T-40 
instrument  trainer  was  used  as  a screening  device  for  predicting  pilot 
attrition  in  UPT.  The  study  showed  that  UPT  candidates  potential  flying 
ability  can  be  quantified  in  less  than  five  hours  of  Job  sample  task 
performance  in  an  instrument  trainer.  A later  study  on  the  same  subject 
used  the  very  simple  and  low  cost  GAT-1  trainer.  Utilizing  optimal 
screening  procedures,  the  study  indicated  that  the  use  of  the  GAT-1,  UPT 
attrition  could  be  reduced  between  22  per  cent  and  10  per  cent. 

Another  study  using  an  existing  trainer  was  conducted  with  the  T-4g. 

In  this  study,  improved  training  methods  were  used  with  the  device  and 
tested  in  an  operational  application  at  Williams  AFB.  The  result  was  a 
43  per  cent  savings  (8.9  hours)  of  T-37  aircraft  time  per  student  in  the 
instrument  training  phase.  The  same  methodologies  were  also  applied 
in  the  T-38  phase  of  training  using  the  T-26  ground  trainer  and  10.1  hours 
were  saved  there.  If  applied  on  a command-wide  basis,  these  savings  would 
total  to  more  than  $10  million  per  year. 

In  1970,  AFHRL’s  Flying  Training  Revision  initiated  a procurement 
request  for  the  fabrication  of  a low-cost,  very  simple  part-task  formation 
flight  trainer.  In  a series  of  evaluation  studies  conducted  after  receipt 
of  the  device,  it  was  demonstrated  that  at  least  two  aircraft  training 
sorties  can  be  replaced  by  training  in  the  formation  flight  trainer  without 
adversely  affecting  student  training. 

Perhaps  the  most  important  simulation  development  project  Initiated 
has  been  the  Advanced  Simulator  for  Undergraduate  Pilot  Training  (ASUPT) . 

The  ASUPT  is  a direct  product  of  a DoD  guidance  document  of  1967  referred 
to  as  project  "INNOVATE."  The  ASUPT  was  delivered  and  accepted  at  Williams 
AFB  in  January  1975-  By  mid-year  it  will  be  70  per  cent  available  for 
accepting  R&D  programs.  While  ASUPT  represents  an  investment  of  about  $24 
million  in  hardware,  it  has  been  Justified  on  the  basis  that  only  through 
the  systematic  control  of  simulator  fidelity,  that  permits  degredation  from 
the  highest  possible  level  of  fidelity  to  complete  absence  of  fidelity,  can 
the  essential  characteristics  be  determined  by  objective  measurement  and 
valid  judgments  made  of  the  desirable  degrees  of  fidelity  required  for 
different  training  tasks.  The  ASUPT  will  also  permit  research  in  train- 
ing methods,  pilot  performance  measurement,  and  interaction  of  sensory 
modalities  not  otherwise  possible.  The  findings  from  ASUPT  can  have  impact 
on  the  design  and  utilization  of  all  future  simulators  to  be  procured  by 
all  services  as  well  as  on  the  curricula  of  flight-training  programs. 

Other  advanced  technology  simulators  recently  procured  by  the  Air  Force 
include  the  Simulator  for  Mr-to-Air  Combat  (SAAC)  and  an  F-4  flight  simula- 
tor with  a visual  attachment  for  teaching  air-to-ground  weapons  delivery . 

Both  of  these  units  will  be  located  at  TAC's  Luke  AFB  in  Arizona.  The  poten- 
tial value  of  these  devices  1b  hard  to  estimate  since  the  future  of  air-to- 
air  and  air-to-ground  combat  can  be  affected  by  these  devices.  While  it  is 
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perfectly  understandable  that  Tactical  Air  Command  wants  to  initiate 
training  with  these  devices  as  soon  as  possible,  their  application  to 
support  carefully  conceived  and  planned  programs  of  research  to 
determine  their  full  potential  might  be  a better  first  level  of  applica- 
tion. 

6.12  SUMMARIES  OF  INDIVIDUAL  SERVICE  FINDINGS  AND  RECOMMENDATIONS 


ARMY  SUMMARY 

1.  Finding 

The  Army  has  not  been  fully  responsive  in  the  application  of  the  R&D 
it  has  sponsored  in  the  area  of  flight  training  technology. 

Discussion 

In  the  past  20  years,  R&D  in  flight  training  has  been  performed  by 
a HumRRO  unit  at  Ft.  Rucker  under  Army  sponsorship.  During  this  time 
frame,  important  findings  have  been  published  relating  to  performance 
measures,  procedure  trainers,  advanced  concept  flight  simulators,  and 
improved  training  methods.  While  some  of  the  products  have  been  applied, 
some  have  not  and  for  many  reasons. 

The  HumRRO  R&D  responsibility  will  be  essentially  terminated  in 
pilot  training  for  the  Army  in  July,  1975.  Their  years  of  experience 
and  familiarity  with  Army  problems  in  pilot  training  will  be  lost  except 
where  they  compete  in  future  contracts  and  the  opportunity  for  fully  ex- 
ploiting their  findings  may  be  lost. 

Recommendation 

It  is  recommended  tliat  the  Army  be  tasked  to  obtain  a review  of  the 
work  that  has  been  accomplished  over  the  past  20  years  with  a reporting 
of  all  applications,  areas  where  applications  could  have  been  made  but 
were  not,  and  where  the  final  results  did  not  merit  application.  Wherever 
possible,  cost  benefit  data  should  be  provided  in  the  report.  This  report 
should  be  used  as  guidance  far  the  development  of  the  R&D  plans  of  the 
in-house  R&D  unit  being  established  at  Ft.  Rucker. 

2.  Finding 

Furthur  savings  in  flying  time  and  cost  savings  appear  to  be  feasible 
in  the  undergraduate  helicopter  pilot  training  program  using  existing 
simulation  equipment. 

Discussion 

The  recent  study  by  HumRRO  in  which  the  Synthetic  Flight  Training 
System  (SITS)  was  evaluated  indicated  that  90  per  cent  of  helicopter 
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instrument  trainings  could  be  done  in  the  SPTS.  Thus  far,  the  program 
only  permits  40  per  cent  substitution.  Based  on  other  simulation  studies, 
it  is  quite  likely  that  the  SPTS  could  be  effectively  used  in  other  phases 
of  the  undergraduate  pilot  training  program  as  well  with  additional  savings 
in  costs  and  time. 

Recommendation 


That  a directive  be  issued  by  TRADOC  to  achieve  further  savings  in 
the  instrument  phase  of  undergraduate  helicopter  pilot  training  by  working 
toward  90  per  cent  vise  of  the  SPTS.  Additional  flight  training  R&D  should 
be  initiated  to  determine  the  savings  in  flying  time  during  the  initial 
contact-flight  training  phase  that  could  be  achieved  by  extension  of  SPTS 
utilization  to  that  phase. 

3.  Finding 

The  present  program  of  R&D  in  flight  training  is  concentrated  on 
nap-of-the-earth  (NOE)  flying;  it  excludes  nearly  all  other  areas  of 
helicopter  flight  training  R&D. 

Discussion 


The  Army  has  a very  comprehensive  program  plan  for  integrated  R&D  to 
support  helicopter  training,  developed  by  a very  large  conference  in 
November  of  1973*  with  talent  from  throughout  the  R&D  community.  As  of 
yet,  only  a small  part  of  this  total  program  plan  has  been  approved  or 
initiated;  namely,  the  work  related  to  NOE  flight  and  its  performance 
measurement. 

Recommendation 


The  Army  should  identify  and  adopt  a long-range  plan  for  helicopter 
flight-training  R&D.  The  plan  should  show  the  relation  of  NOE  flying  R&D 
to  other  flight-training  problem  areas  as  identified  in  the  program-plan 
developed  in  the  November  1973  conference. 


NAVY  SUMMARY 
1.  Finding 

In  general,  the  Navy  is  aggressive  in  its  efforts  to  apply  new 
technology,  but  its  R&D  programs  in  flight  training  are  too  distinct, 
organizationally  remote,  or  fractionated  to  be  considered  responsive  by 
training  commanders. 

Discussion 


The  Navy's  undergraduate  pilot  training  program  incorporates  the 


* Conference  Proceedings,  "Aircrew  Performance  in  Army  Aviation,"  Office 
of  the  Chief  of  Research,  Development  & Acquisition,  November  1973* 
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use  of  advanced  technology  flight  simulators,  learning  centers,  a 
multi-track  training  system  arid  the  rudiments  of  self-pacing.  Studies 
are  underway  to  incorporate  computer- controlled  management,  computer- 
generated  visual  systems,  automated  GCA,  improved  performance  measures, 
and  a task-relevant  curriculum.  Low-cost  training  aircraft  are  being 
procured  to  replace  time  in  aircraft  with  much  higher  operating  costs; 
yet  interestingly  enough,  none  of  the  implemented  innovations  is 
considered  by  the  Navy  training  community  to  be  an  application  of  a 
specific  R&D  program.  Rather,  they  are  viewed  as  applications  of  ad- 
vanced technology  by  the  operating  command. 

Personnel  at  the  office  of  the  Chief  of  Naval  Aviation  Training 
(CNATRA)  express  a rather  negative  view  concerning  the  history  of 
contributions  made  by  the  research  community  to  their  programs.  The 
one  exception  relates  to  work  done  by  the  Navy  Aerospace  Medical  Re- 
search Laboratory  in  the  area  of  selection  and  measurement. 

Recommendation 


Geographical  colocation  of  R&D  personnel  on  Navy  Flight-training 
bases  and  incorporation  of  R&D  staff  representation  in  appropriate 
headquarters,  development  of  a consolidated  program  of  pilot  training 
R&D  and  provisions  far  its  central  management  are  recommended.  The 
fragmentation  should  be  corrected  with  consolidations ) into  one 
(or  two)  flight-training  R&D  units  located,  as  indicated,  with  major 
flight-training  populations. 


AIR  FORCE  SUMMARY 
1.  Finding 

The  undergraduate  pilot  training  program  of  the  Air  Force  uses  a 
single  track  fighter-oriented  training  concept,  although  only  20  per 
cent  of  its  graduates  are  assigned  to  fighter  units. 

Discussion 

Experiences  of  the  Navy,  the  civilian  sector,  and  the  air-arms  of 
other  nations  indicate  that  considerable  cost  benefits  can  be  realized 
from  use  of  multi-track  flight  training.  The  Air  Force  has  defended  its 
single  track  system  on  the  basis  that  its  missions  are  varied  and  priori- 
ties change,  hence  the  graduates  from  its  pilot  training  program  must  be 
universally  assignable.  While  this  might  have  been  a viable  concept  in 
previous  years,  it  is  very  costly  to  maintain  under  present  circumstances. 
Since  the  largest  percentage  of  pilot  trainees  is  assigned  to  the  heavier, 
multi-engine  type  of  aircraft  where  they  will  make  gradual  transitions 
from  a co-pilot  position  to  a pilot-in- command  position,  great  cost  savings 
opportunities  appear  to  be  possible  in  the  training  of  this  group  if  a 
multi-track  approach  is  used  during  initial  training.  Moreover,  the  in- 
creasing costs  and  complexity  of  equipment  and  mission  tasks  of  the  fighter 
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"pilot  suggest  the  need  for  even  more  intensive,  comprehensive,  and 
specific  training.  Specifically  customized  training  for  the  fighter 
pilot  could  he  afforded  were  this  smaller  group  identified  during 
the  early  phases  of  a multi-track  system. 

Recommendation 


Multi-track  flight  training  should  he  initiated  hy  the  Air  Force. 
Where  experiences  or  R&D  funding  are  lacking,  the  appropriate  AF  Training 
Technology  R&D  agencies  should  be  tasked  to  conduct  the  needed  studies. 

2.  Finding 

There  have  been  nontrivial  failures  in  the  implementati on  of  Train- 
ing Technology  R&D  findings. 

Discussion 


Over  the  past  20  years,  the  Air  Force  has  supported  numerous  R&D 
programs  related  to  flight  simulators,  hut  applications  of  the  findings 
from  this  work  have  been  limited  primarily  hy  negative  attitudes.  However, 
it  was  not  until  the  fuel  crisis  of  197^  (with  associated  budget  problems) 
that  increased  emphasis  was  placed  on  the  use  of  simulators  in  flight 
training  and  proficiency  maintenance.  A recent  example  of  a dramatic 
failure  to  implement  ia  the  cancellation  of  the  procurement  of  an  airborne 
Audio-Video  Recording  System  (AVRS)  in  the  final  phase  of  product  delivery; 
there  was  essentially  no  cost  savings  in  procurement  funds,  but  a complete 
loss  of  any  potential  for  use  of  the  equipment. 

Recommendation 


Cost-effectiveness  analyses  and  evaluations  should  be  required  prior 
to  commitments  to  acquisitions,  prior  to  cancellations  of  commitments  to 
acquisitions,  and  as  a means  of  providing  guidance  to  both  operational 
training  commands  and  'Training  ^technology  R&D  agencies  regarding  the  areas 
of  most  likely  improvement. 

3.  Finding 

R&D  funding  essential  to  advance  simulation  engineering  technology 
has  been  inadequate. 

Discussion 


At  the  present  time,  technology-base  R&D  responsibility  for  flight 
simulator  engineering  development  has  been  assigned  to  the  Advanced  Systems 
Division  of  the  Air  Force  Human  Resources  Laboratory  (AFHRL).  This  arrange- 
ment couples  training  R&D  personnel,  who  can  identify  future  training  re- 
quirements far  flight-training  simulators,  with  simulator  engineering 
personnel,  who  can  identify  and  advise  the  engineering  development  needed 
for  future  simulation.  However,  difficulties  in  obtaining  authorizations 
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and  appropriations  for  increased  funding  of  exploratory  development  at 
AFHRL  has  severely  restricted  contract  and  in-house  efforts  in  technology- 
base  simulation  R&D. 

Recommendation 


Although  single  program-element  funding  is  currently  being  empha- 
sized within  ODDR&E,  an  exception  should  be  made  In  the  present  case.  A 
new  program  element  for  flight  simulator  development  should  be  established. 

6.13  CONCLUSIONS 

1.  Undergraduate  Pilot  Training  (UPT)  in  all  of  the  services  con- 
tinues to  be  a very  expensive  endavor,  but  with  a great  potential  for 
immediate  and  longer-range  cost  savings.  Immediate  cost  savings  could 
be  achieved  by  more  effective  use  of  existing  simulators  and  trainers, 

by  adopting  improved  training  methods,  and  by  incorporating  task-oriented 
training  syllabi.  Further,  R&D  of  a direct  nature  in  areas  such  as  per- 
formance assessment,  identification  of  job-relevant  skills,  training 
methods,  and  concepts,  training-equipment  design  and  utilization,  and 
management  methods  should  be  highly  productive  in  future  cost  savings. 
Programs  of  R&D  in  most  of  these  areas  have  been  designed,  but  many  have 
not  been  initiated. 

2.  Coordination  of  R&D  on  flight  training  between  and  within  the 
services  does  not  always  take  place  at  the  working  levels  and  places 
where  mutual  benefits  could  be  achieved.  This  is  in  part  a result  of  the 
services  not  having  similar  organizational  structures  for  R&D  on  flight 
training.  While  a number  of  coordinating  committees  exist,  effective 
spreading  of  the  work  may  or  may  not  occur.  New  and  better  methods  are 
obviously  needed. 

3-  Flight  training  R&D  management  appears  to  be  too  remote  from 
either  training  or  operational  command  headquarters  (or  both,  in  certain 
instances).  If  the  R&D  managers  are  too  distant  from  the  training  scene, 
understanding  of  the  environment,  procedures,  problems,  and  objectives  of 
the  training  programs  will  be  less  than  desirable  in  the  establishment  of 
priorities,  approval  of  levels  of  support,  and  provision  of  proper  guidance 
to  the  R&D  program.  Likewise,  to  the  extent  that  flight  training  R&D  units 
are  permitted  to  be  physically  remote  from  the  intended  users  of  their 
products,  so  will  the  probabilities  be  low  of  their  making  significant  and 
timely  contributions  to  the  users'  programs. 

4.  Present  methods  for  establishing,  prioritizing,  and  processing 
R&D  requirements  for  flight  training  leave  much  to  be  desired.  Since  there 
is  no  independent  evaluation  of  service- specific  requirements,  institutional 
biases  can  filter  out  what  might  be  a highly  productive  program. 

5-  The  successful  work  of  the  Navy's  Training  Analysis  and  Evaluation 
Group  (TAEG)  has  led  to  the  application  of  advanced  training  technology  to 
several  flight  training  programs  with  concommitant  savings  of  many  millions 
of  dollars  and  conservation  of  scarce  resources.  They  incorporate  the 
services  Of  an  interdisciplinary  team  capable  of  performing  cost  analyses 
in  their  restructuring  of  existing  training  programs. 
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6.  A problem  existing  to  a greater  or  lesser  degree  in  all  services 
is  the  dependance  on  favorable  management  attitudes  for  the  initiation, 
support,  and  application  of  flight  training  R&D.  It  is  not  infrequent 
that  programs  of  great  potential  are  either  ignored  or  successfully 
opposed  because  of  institutional  biases  and  opinions  based  on  less  than 
full  relevant  experiences.  There  is  little  doubt  but  that  strong  biases 
prevented  the  expanded  use  of  flight  simulators  at  an  earlier  date  in 
the  services.  Perhaps  because  of  the  lack  of  a rigorous  system  that 
places  accountability  on  the  decision  makers  (and  those  assigned  re- 
sponsibility for  management  and  supervision  of  R&D  applications),  it 

has  been  relatively  easy  to  withdraw  support  of  a program  at  almost  any 
stage.  Also,  rotation  of  military  personnel  has  had  a profound  and 
negative  effect  on  the  continuity  of  support  to  R&D  and  to  its  successful 
applications.  However,  since  rotation  is  a major  feature  of  career  growth 
in  the  services,  and  since  civilian  influence  is  minimal  in  the  area  of 
military  flight  training,  changes  will  be  difficult  to  achieve  other 
than  through  an  educational  and  evolutionary  process.* 

7.  R&D  in  direct  support  of  UPT  has  been  primarily  concerned  with 
the  design  and  development  of  training  equipment,  with  insufficient  em- 
phasis on  the  development  of  innovative  concepts  and  strategies.  Proper 
analysis  of  future  training  requirements  has  been  slow  in  evolving,  and 
most  Training  Technology  R&D  has  been  reactive  rather  than  innovative. 

Again,  the  emphasis  appears  to  be  disproportionately  focused  on  "how  to 
teach"  rather  than  "what  to  teach." 

6 . 14  RECOMMENDATIONS 

1.  Plight-training  programs  and  flight-training  R&D  of  the  four  services 
should  be  closely  coordinated  at  the  OSD  level.  Simulator  development 
and  utilization  should  be  monitored  closely  and  cost-effectiveness 
analyses  made  of  individual,  crew,  and  unit  flight  training,  with 
comparisons  of  alternate  approaches  (a)  to  flight  training, 

(b)  to  the  use  of  simulators  and  other  advanced  training  technology 
in  such  training,  (c)  with  comparisons  of  differnces  among  the 
services,  and  (d)  between  U.S.  and  foreign  flight-training  pro- 
grams. A level  of  effort  at  OSD  of  between  2 and  4 professional 
man-years  per  year  is  believed  necessary  to  accomplish  these 
functions. 

2.  Establish  a joint-service  R&D  capability  colocated  with  the 

Air  Force  Tactical  Air  Command  (TAC)  at  Luke  AF  Base  for  manage- 
ment and  utilization  of  advanced-concept  flight  simulators,  such 
as  the  simulator  for  air-to-air  combat  (SAAC)  and  the  F-4  simulator 
with  air-to-ground  visjial  capability,  both  currently  located  at 
Luke  AF  Base.  The  exceptionally  high  capital  investment  and 


* For  example,  see  the  reviews  recently  requested  by  the  House  Committee  on 
Armed  Services  in  H.R.  Report  94-199 > "Study  of  Costs  of  Forms  of  Manpower," 
P-  75- 
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operating  costs  of  these  flight  simulators  that  are  uniquely- 
suited  for  flight  training  R&D  makes  relevant  and  full  utiliza- 
tion of  such  equipment  a cost-effective  management  goal.  The 
basic  commonality  of  training  and  mission  tasks  in  service 
flying  make  desirable  the  joint  use  of  such  facilities.  Thus, 
similar  organization,  management,  and  the  utilization  should  be 
planned,  or  where  existing  (for  example,  the  Navy  representation 
at  Williams  Air  Force  Base)  should  be  continued,  for  all  major 
flight-training  R&D  simulators  and  facilities  such  as  ASUPT 
(Air  Force),  AWAVS  (Navy),  and  SFTS(Army) . 

3.  Colocate  flight  training  R&D  units  with  training  or  operational 
flying  units  and  require  representation  of  flight-training 

R&D  personnel  at  the  user  command  headquarters. 

4.  It  is  recommended  that  both  the  Army  and  the  Air  Force  establish 
TAEG-type  units. 

All  services  should  place  the  highest  possible  standards  on  the 
selection  and  assignment  of  training  and  training-R&D  managers 
at  all  levels.  The  establishment  of  suitable  pre -assignment 
training  should  be  instituted  to  assJ  st  in  the  transition  of 
line  officers  to  becoming  competent  managers  of  training  and 
training  R&D,  much  as  similar  pre-assignment  training  is  provided 
in  the  case  of  PM/SPO  assignments.  Further,  where  exceptional 
competence  has  been  demonstrated,  tours  of  duty  should  be  extended 
without  negative  impact  on  the  individual's  career  progression. 

6.  Devote  a substantial  proportion  of  flight  training  R&D  funds 
to  longer -range  programs  that  deal  with  innovative  concepts 
such  as  the  development  of  (a)  ways  in  which  ROTC  training  might 
provide  both  wings  and  a commission  at  graduation,  and  (b)  innovative 
uses  of  flight  simulators  so  that  civilian- trained  pilots  might  be 
attracted  in  sufficient  numbers  and  trained  at  dispersed  sites  in 
major  cities  by  simulation  to  qualify  for  certain  types  of  transition 
training  beginning  with  their  first  day  in  the  service. 
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CHAPTER  7 

WEAPON  SYSTEM  TRAINING  SUBSYSTEM  DEVELOPMENT* 


7.1  INTRODUCTION 

A weapon  system  Is  an  instrument  of  combat  (such  as  an  aircraft  or 
missile)  including  all  the  related  equipment,  supporting  facilities,  and 
services  required  to  deliver  it  to  its  target  or  permit  it  to  be  used  in 
carrying  out  the  mission  for  which  it  was  built.  During  the  early  develop- 
ment of  a new  weapon  system,  work  should  be  initiated  to  define  the  sys- 
tem's training  subsystem,  i.e.,  those  categories  of  training  (skills  and 
equipment)  required  to  support  the  weapon  system.  This  should  be  an 
orderly  process  by  which  the  tasks  required  to  operate,  maintain  and  con- 
trol the  system  are  identified,  and  by  which  plans  are  developed  for  ac- 
quiring the  necessary  skilled  personnel  to  perform  these  tasks. 

In  its  review  of  weapon  system  training  subsystems,  the  Task  Force 
chose  to  focus  primarily  on  the  current  procedures  used  by  (Army  and  Navy) 
Project  Managers  or  (Air  Force)  System  Program  Offices  (FM/SPO's)  to 
identify,  develop,  and  procure  materials  needed  for  training  personnel  in 
the  operation  and  maintenance  of  major  weapon  systems.  Specific  attention 
was  also  given  to  the  availability  and  use  of  training  technology  R&D  to 
support  the  development  of  training  subsystems. 


7.2  SCOPE  OF  WEAPON  SYSTEMS  TRAINING  SUBSYSTEM  DEVEL0R1ENTS  AND  COSTS 

The  Task  Force,  in  conjunction  with  representatives  of  the  three 
military  services,  selected  five  weapon  systems  from  each  service  for 
examination.  The  five  systems  were  selected  to  represent  the  range  of 
each  service's  activities  in  the  area  of  weapon  systems  training  subsystem 
development.  The  selected  systems  were: 

Army:  TOW,  M551  Sheridan,  Dragon,  Improved  Hawk,  OH- 58 

Navy:  F-l4,  S-3A,  DD  963  Destroyer.  LAMPS,  Trident 

Air  Force:  B-l,  A- 10,  Air  Combat  Fighter,  AWACS,  F-15 

Army  Weapon  Systems 

TOW  - The  funding  history  of  the  Tube-launched,  Optically- tracked. 
Wire-guided  (TOW)  anti-tank  weapon  system  and  the  training  subsystem 
is  given  in  Table  7-1.  $4.6  million  (0.4  per  cent  of  the  total 

budget)  was  devoted  to  training  subsystem  development,  including 
$3.5  million  (76  per  cent  for  hardware  and  $1.1  million  (24  per  cent 
for  manuals. 


*0.S.  Adams 
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M^l-Sheridan  - Because  of  inconplete  data,  no  analysis  of  the  fund- 
ing history  of  the  M551  Sheridan  Tank  could  be  made. 

Dragon  - From  FY  1964  to  FY  1974,  overall  funding  for  the  Dragon 
anti-tank  missile  system  was  $109.4  million.  $4.0  million  (3.6  per 
cent)  of  the  total  budget  was  for  the  development  of  a training 
subsystem  and  $0.77  million  (0.7  per  cent)  for  operator  and  main- 
tenance handbooks.  Funding  data  are  presented  in  Table  7.2. 

Improved  Hawk  - Due  to  incomplete  data,  it  has  not  been  possible  to 
obtain  an  accurate  determination  of  the  total  cost  of  the  Improved 
Hawk  surface-to-air  missile  system.  It  is  estimated  that  roughly 
3 to  4 per  cent  of  the  RDT&E  funds  for  FY  1963-FY  1972  were  for  the 
development  of  the  TPQ-29  simulator  and  for  new  training  equipment 
(MET).  Approximately  3 per  cent  of  the  FY  I969-FY  1975  funds  were 
for  procurement  of  the  TFQ-29  simulator  and  3 per  cent  for  the  pro- 
curement of  manuals  (FUBS).  Data  provided  to  the  Task  Force  on  the 
system  are  given  in  Table  7-3.  (The  figures  in  parentheses  indicate 
the  percentage  of  the  total  program  for  that  year. ) 

QH-58  - Funding  data  are  not  presented  for  the  OH-58  Helicopter,  since 
no  funds  were  budgeted  for  its  training  subsystem.  The  Army  stated 
that  this  was  an  off-the-shelf  procurement,  and  that  the  aircraft 
were  assigned  directly  to  units  in  the  field. 

Navy  Weapon  Systems 

The  Navy  failed  to  provide  funding  data  pertaining  to  the  training 
subsystems  of  the  five  selected  Naval  weapon  systems.  The  Task  Force  was 
informed  that  the  Navy  has  no  systematic  method  to  collect  or  compile  such 
information,  and  no  valid  in-service  requirement  to  shred  out  general- 
purpose  vs.  weapon-system  specific  training  costs  for  the  development  and 
life-cycle  costs  of  naval  systems. 

Air  Farce  Weapon  Systems 

B-l  - The  current  program  authorization  does  not  include  direct  pro- 
visions for  the  B-l  bomber  training  subsystem.  The  only  funds  ex- 
pended to  date  have  been  $70  thousand  in  FY  1974  to  initiate  an  SAT/lSD 
study  to  define  aircrew  training  subsystem  configuration  to  meet  those 
requirements . An  additional  $697  thousand  has  been  added  in  FY  1975 
to  complete  the  study.  It  is  estimated  that  it  will  cost  $45  million 
for  the  development  of  the  aircrew  training  subsystem  and  $80  million 
for  the  technical  data  such  as  operator/maintenance  manuals. 

A- 10  - The  funding  history  of  the  A- 10  close  support  aircraft  is  pro- 
vided in  Table  7-4.  It  is  estimated  that  the  total  cost  of  the  system 
will  be  $2,833.8  million,  of  which  an  estimated  $48.6  million  (2  per 
cent  of  the  total)  is  devoted  to  the  training  subsystem  and  $41.3 
million  (1.5  per  cent)  to  maintenance  and  operator  handbooks. 


IMPROVED  HAWK  FUNDING 
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System 
Training 
Tech  Data 

System 
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Tech  Data 

System 
Training 
Tech  Data 


TABLE  7-4 
A- 10  FUNDING 
($  Millions) 


FY  1974  FY  1975 


DT&E 

PROD 

DT&E 

PROD 

107.4 

- 

81.4 

166.9 

.2 

- 

.2 

4.0 

1.8 

- 

4.1 

5-3 

FY  1977 

FY  1978 

DT&E 

PROD 

DT&E 

PROD 

2.1 

793.8 

- 

714.1 

- 

30.3 

- 

33-7 

- 

12.1 

- 

11.5 

TOTAL 

DT&E 

PROD 

368.8 

2576.3 

.5 

138.6 

7.0 

39.9 

FY  1976  FY  197T 


DT&E 

PROD 

DT&E 

PROD 

51.9 

360.7 

1.0 

87.0 

.1 

22.2 

- 

- 

1.1 

5-0 

- 

2.1 

FY  1979 

FY  1980 

DT&E 

PROD 

DT&E 

PROD 

- 

437.4 

- 

16.4 

- 

32.0 

- 

16.4 

- 

3-9 

- 

- 
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F-15  - Funding  costs  and  estimates  of  the  F-15  fighter  and  its 
training  subsystem  are  presented  in  Table  7-5.  The  total  cost 
of  the  system  is  projected  to  be  $1,957. 3 million  (less  POM  77 
funding),  of  which  $13  million  (0.7  per  cent  of  the  total)  is 
allocated  for  the  training  subsystem. 

Air  Combat  Fighter  - At  the  time  of  submittal  of  data  to  the  Task 
Force,  no  funding  requirements  had  been  developed  for  the  Air 
Combat  Fighter  (ACF)  training  subsystem.  The  ACF  SPO  stated  that 
the  funding  requirements  would  be  generated  as  a result  of  the 
cost  estimates  submitted  with  the  contractor's  proposals  and  an 
independent  government  analysis  of  these  estimates. 

AWACS  - The  funding  history  of  the  Airborne  Warning  and  Control 
System  (AWACS)  was  not  provided.  It  is  estimated  by  the  AWACS  SPO 
that  less  than  1 per  cent  of  the  total  budget  is  devoted  to  training 
equipment  development  and  approximately  0.2  per  cent  of  the  total 
budget  will  be  required  for  maintenance  and  operator  handbooks. 

It  is  concluded  that  the  development  of  training  subsystem  cost 
estimates  is,  at  best,  an  imprecise  process.  There  seems  to  be  no  standard 
procedure  applied  across  the  military  departments  to  identify  training 
costs  nor,  for  that  matter,  among  the  PM/SPO's  within  a service. 

Training  subsystem  cost  estimates  are  generally  not  developed  until 
a decision  is  made  to  order  the  weapon  system  into  full-scale  production. 

At  that  time,  the  PM/SPO  depends  primarily  on  contractor  inputs  and/or 
a factoring  based  on  historical  experience.  The  training- cost  factor 
probably  varies  as  a function  of  the  type  of  weapon  system  being  devel- 
oped, the  number  of  units  being  procured,  and  other  variables  that  are 
peculiar  to  the  specific  FM/SPO  or  procuring  service.  For  example,  the 
USAF  A- 10  SPO  reported  the  factor  to  be  2.5  per  cent  of  the  total  flyaway 
cost;  the  AWACS  SPO  estimated  it  to  be  about  1 per  cent  of  the  total 
budget.  The  Task  Force  attempted  to  derive  comparable  factors  from  other 
programs,  but  failed  primarily  because  the  "accounting"  procedure  differed 
too  greatly  among  these  other  programs.  Adoption  of  a standard  procedure 
would  benefit  future  development  of  bases  for  factoring  training  subsystem 
costs  of  different  types  of  weapon  systems. 


7.3  TRAINING  SUBSYSTEM  DEVELOPMENT  PROCESS 

Each  of  the  three  services  has  a well-documented  process  for  devel- 
oping the  training  portion  of  major  new  weapon  systems. 

Army 

The  procedures  followed  by  the  Army  are  prescribed  primarily  by  AR  71- 5> 
"Introduction  of  New  or  Modified  Systems/Equipment, " and  AJR  71-7,  "Military 
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Training  Aide  and  Army  Training  Aids  Centers."  The  development  of 
training  equipment  is  initiated  upon  approval  of  the  Training  Develop- 
ment Requirement  (TDR)  which  is  a document  prepared  "by  the  U.S.  Army 
Training  and  Doctrine  Command  (TRADOC)  containing  the  guiding  factors 
( operational, technical,  and  cost  information)  against  which  developers 
and  contractors  meet  the  users'  needs.  During  development  and  production 
cycles,  periodic  In-Process  Reviews  are  conducted  with  all  user  elements 
to  assure  decision-makers  that  the  item  being  evaluated  will  perform  as 
intended  and  that  it  meets  the  criteria  for  reliability,  availability, 
and  maintainability  as  stated  in  the  requirement  document. 

Navy 


Two  OPNAV  Instructions  describe  the  Navy's  process  for  training  sub- 
system development.  These  are:  OPNAVINST  1500.8G,  "Preparation  and  Imple- 
mentation of  Navy  Training  Plans  for  New  Developments,"  and  OPNAVINST  1500.11G, 
"Naval  Aviation  Training  Program  Policies,  Responsibilities,  and  Procedures." 
The  principal  event  in  the  planning  cycle  is  the  development  of  the  Navy 
Training  Plan  (NTP).  Planning  for  billets,  personnel,  and  military- 
construction  training  resources,  as  well  as  planning  for  action  to  program, 
budget,  and  allocate  resources,  is  formulated  at  an  early  stage  of  the  new 
development  by  convening  a Navy  Training  Plan  Conference  (NTPC).  As  the 
development  progresses  in  detail  and  accuracy,  the  NTP  is  further  refined 
and  updated.  For  urgent  developments  such  as  Quick  Reaction  Capabilities 
(QRC's)  or  Rapid  Development  Capabilities  (RDC's),  planning  for  the  training 
program  may  necessarily  be  compressed  in  time,  participation,  and  documenta- 
tion, but  cannot  be  omitted. 

Air  Force 


AFR  800-15,  "Human  Factors  Engineering  and  Management, " establishes 
the  policies  and  responsibilities  for  incorporating  the  human  engineering, 
biomedical,  manning,  test  and  evaluation,  and  training  aspects  of  human 
factors  into  the  mainstream  engineering  and  program  management  effort  of 
all  Air  Force  acquisition  programs  and  conceptual  studies.  It  spells  out 
the  objectives  and  responsibilities  associated  with  each  of  the  Human 
Factors  Engineering  (formerly  referred  to  as  the  Personnel  Subsystem) 
elements,  one  of  which  is  the  Training  Element.  The  latter  incorporates, 
as  a minimum,  the  trained  personnel  requirements,  training  plan,  training 
equipment  development,  training,  training  support  data,  and  training 
facilities.  All  components  of  this  element  are  to  be  defined,  designed, 
procured,  or  conducted  based  on  (and  Justified  by)  a task  analysis  of  sys- 
tem requirements.  Additional  guidance  with  respect  to  training  equipment 
and  related  support  is  provided  in  AFR  50-48,  "Management  of  Training  Equip- 
ment . " 


7.4  PROCEDURES  TO  ESTABLISH  TRAINING  REQUIREMENTS 

Until  the  past  few  years,  there  was  no  standard  procedure  or  methodology 
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for  generating  training  requirements  information  during  the  course  of 
weapon  system  development.  During  the  late  1960's,  however,  the  Air 
Force  undertook  to  develop  a Systems  Approach  to  Training/ Instructional 
System  Development  (SAT/lSD)  concept.  This  approach  is  intended  to 
provide  a deliberate  and  systematic  process  for  planning  and  developing 
an  instructional  program  to  ensure  that  personnel  are  taught  primarily 
the  knowledges  and  skills  essential  for  successful  job  performance.  If 
an  item  of  information  or  a skill  cannot  be  related  directly  to  mission 
performance  or  is  not  needed  in  order  to  acquire  skills  required  for 
mission  performance,  it  will  either  not  be  included  in  the  training  pro- 
gram or,  if  included,  will  be  relegated  to  a subordinate  role  in  training. 

The  SAT/lSD  process  is  also  supposed  to  provide  for  timely  identi- 
fication of  the  appropriate  cost  factors  and  to  reduce  the  risk  of  buying 
or  "overbuying"  equipment  not  specif ically  suited  for  the  training  task. 

It  was  observed,  for  example,  that  in  dealing  with  solutions  to  training 
problems,  there  is  a distinct  tendency  for  planners  to  emphasize  training 
devices  (hardware)  to  the  near  exclusion  of  other  resources  such  as 
technical  data,  manuals  and  handbooks,  content,  and  procedures  or  methods 
of  training.  Whether  this  bias  reflects  a priority  established  by  prefer- 
ence or  by  demonstrated  effectiveness  is  not  clear.  The  Task  Force  was 
not  presented  with  any  quantitative  data  to  substantiate  that  the  selection 
was  the  most  cost-effective  one. 

All  three  military  departments  state  rather  firm  commitments  to  the 
SAT/lSD  approach,  but  to  date  the  approach  has  not  met  with  complete 
success  and  acceptance.  At  least  two  FM/SPO ' s have  experienced  problems 
in  lack  of  timeliness:  (a)  The  A- 10  SPO  reported  that  it  was  not  possible 
to  use  the  SAT/lSD  process  in  determining  the  type,  complexity,  and  amount 
of  maintenance  training  equipment  required  by  his  system  because  of  lead 
times  associated  with  the  design,  manufacture,  and  delivery  of  this  equip- 
ment. That  is  to  say,  input  task-analysis  data  were  not  available  early 
enough  to  permit  use  of  the  SAT/lSD  process  in  the  design  of  the  A- 10 
System.  However,  the  process  is  expected  to  be  used  downstream  to  structure 
the  field  training- detachment  curriculum  and  to  validate  the  training  equip- 
ment package,  (b)  The  AWACS  SPO  questioned  the  benefit  of  applying  the 
SAT/lSD  approach  in  the  development  phase  of  a weapon  system  because  of  the 
difficulty  (or  impossibility)  of  obtaining  useful  and  valid  task  analyses 
of  operational  and  maintenance  positions  prior  to  adoption  of  relatively 
firm  system  and  subsystem  designs  and  maintenance  concepts  for  the  system. 

Since  many  of  the  current  weapon  system  developments  have  followed  a 
course  of  demonstrational  prototypes,  with  emphases  on  performance  and  on 
minimum  acquisition  costs,  it  is  not  unusual  to  find  that  program  authoriza- 
tion does  not  include  explicit  requirements  or  funding  for  the  development 
of  training  subsystem  data.  An  exception  to  this  is  the  B-l  program  which 
will  provide  the  first  SAT/lSD  application  to  an  aircraft  not  yet  in  pro- 
duction as  well  as  one  of  the  first  Air  Force  applications  to  a multiplace 
aircraft.  The  B-l  SPO  contracted  $70  thousand  in  FY  197^  and  $6 97  thousand 
in  FY  1975  for  an  SAT/lSD  study  of  aircrew  training  requirements,  equipment. 
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costs  and  schedules.  The  stated  purpose  of  this  effort  is  to  in- 
vestigate the  possibility  of  completing  a major  portion  of  B-l  tran- 
sition and  recurring  proficiency  flying  training  through  groundbased 
instruction  and  simulation  in  lieu  of  actual  flight.  In  parallel 
with  the  contracted  study,  the  Air  Training  Command  is  conducting  an 
in-house  SAT/lSD  study  of  B-l  maintenance  training-equipment  require- 
ments. The  B-l  SAT/lSD  studies  should  be  followed  closely  for  they 
could  serve  as  models  for  similar  efforts  on  future  programs. 


7.5  PROCEDURES  TO  ESTABLISH  MANPOWER  REQUIREMENTS 

Because  manpower  requirements  (e.g.,  number,  availability  and  skill 
mix)  impose  certain  constraints  (e.g.,  utilization,  effectiveness  and 
cost)  on  a weapon  system,  the  Task  Force  was  interested  in  ascertaining 
whether  any  new  or  improved  methodologies  or  techniques  are  being  devel- 
oped to  replace  or  enhance  the  Qualitative  and  Quantitative  Personnel 
Requirements  Information  (QQPRl)  approach.  For  the  past  10  or  more  years, 
the  QQPRl  has  served  as  the  fundamental  manpower  document  to  provide  the 
gaining  command  with  a basis  for  establishing  manpower  requirements 
(particularly  maintenance)  for  a new  weapon  system. 

Although  the  QQPRl  approach  represents  a considerable  Improvement 
over  previous  methods  for  obtaining  this  type  of  information,  it  still 
has  some  shortcomings.  Since  it  is  not  developed  until  after  hardware 
design  has  been  finalized,  the  QQPRl  cannot  be  used  to  provide  input  to 
the  design-decision  process.  For  this  reason,  system-design  tradeoff 
studies  do  not  include  valid  manpower  estimates.  Further,  being  a con- 
tractor-prepared document,  the  QQPRl  is  often  based  on  assumptions  that 
are  inconsistent  with  the  manner  in  which  the  gaining  command  plans  to 
operate  and  maintain  the  weapon  system.  The  document  has  also  been  cri- 
ticized as  lacking  flexibility  (e.g.,  it  treats  only  one  given  situation 
so  that  changes  in  the  operations  or  maintenance  environments  may  make 
it  invalid),  and  as  reflecting  only  a part  of  the  manpower  costs  (e.g., 
it  deals  with  the  actual  "hands  on"  time,  with  no  specific  accounting  of 
set-up  time,  to-and-from  transportation  time,  or  supervisor  and  overhead, 
requirements . 

The  Task  Force  was  pleased  to  learn  that  the  Air  Force  Human  Re- 
sources Laboratory  (AFHRL)  had  recognized  the  inadequacies  in  the  QQPRl 
method  and  had  begun  in  1971  to  develop  a new  technique  for  estimating 
and  controlling  maintenance-manpower  requirements.  The  approach  is 
based  on  computer  simulation  and  employs  the  previously  developed  Log- 
istics Composite  Model  (LOOM)  that  had  been  successfully  used  in 
several  Tactical  Air  Command  studies. 

As  described  in  comments  and  documents  submitted  to  the  Task  Force, 
the  LCOM  provides  realistic  estimates  of  manning  requirements  and  focuses 
on  how  both  the  weapon  system  design  and  operational  procedures  contribute 
to  maintenance  cost.  The  model  is  characterized  a3  both  dynamic  and  sensi- 
tive, with  a capability  for  rapid  updating  and  investigating  the  inqmct  of 
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a wide  range  of  system  design,  support,  and  operational  alternatives 
upon  manning  requirements.  It  was  developed  for  use  by  the  A- 10  SPG, 
and  is  now  being  applied  on  the  F-l6  program  and  the  Digital  Avionics 
Information  System  (DAIS). 

With  regard  to  the  resources  needed  to  apply  the  LOOM  to  a new 
weapon  system,  AFHRL  estimates  that  it  will  require  an  interdisciplinary 
team  of  6 to  8 people  for  a period  of  4 to  6 months,  depending  on  the 
developmental  status  and  complexity  of  the  weapon  system.  The  computer 
costs,  from  first  data  bank  run  through  the  generation  of  a manpower 
matrix,  are  estimated  to  be  approximately  $27,500  in  1974  dollars.* 


7.6  TRAINING  TECHNOLOGY  R&D  SUPPORT  OF  WEAPON  SYSTEMS 

One  of  the  concerns  of  the  Task  Force  was  the  extent  to  which  the 
service  R&D  agencies  regularly  support  the  training  technology  needs 
of  weapon  systems  under  development.  Although  only  a few  were  mentioned, 
each  of  the  services  identified  some  R&D  efforts  that  were  being  per- 
formed in  support  of  same  new  weapon  systems. 

As  examples,  AFHRL  reported  the  development  of  a functional  integrated- 
systems  trainer  for  the  AC-130  gunship  program,  a fire-control  system 
trainer  for  the  F-106  fighter,  and  (as  described  above)  the  maintenance- 
manpower  predition  model  for  the  A- 10  close  support  aircraft. 

The  Navy  Personnel  Research  and  Development  Center  (NPRDC)  stated 
that  it  has  management  responsibility  for  the  development  and  delivery  of 
both  individual  and  team  training  packages  for  four  aircraft  systems:  the 
S-3A,  P-3C,  S-H2,  and  F-l4. 

The  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 
(ARl)  pointed  to  its  evaluation  of  the  Multiple  Integrated  Laser  System 
(a  concept  to  train  troops  in  a variety  of  direct-fire  weapons)  as  an 
example  of  R&D  support  in  assessing  the  state  of  the  art  in  training 
technology.  ARI  is  also  working  with  the  Army  Tactical  Data  System's 
(ARTAD6)  B4  to  develop  techniques  to  embed  training  subsystem  packages 
within  the  operating  system.  The  system  could  then  be  employed  to  teach 
the  operator  how  to  use  the  system. 

In  most  of  the  instances  of  current  weapon  system  development,  the 
training  technology  R&D  community  seems  to  be  Involved  only  when  a "problem" 
has  been  recognized.  However,  in  many  cases  the  problem  recognized  by 
the  training  agency,  the  user,  or  the  FM/SPO  could  have  been  avoided  had 


*Based  on  costs  of  previous  QQPRI's  of  similar  systems,  the  Air  Force 
estimates  that  had  a QQPRI  document  been  developed  for  the  A- 10  system, 
it  would  have  cost  approximately  $500,000. 
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the  R&D  agency  been  more  closely  coupled  earlier  in  the  development 
cycle.  Stated  otherwise,  earlier  involvement  of  the  R&D  community 
would  provide  it  an  opportunity  to  identify  likely  training  and  man- 
power problems  and  to  undertake  the  necessary  R&D  to  solve  them 
where  adequate  solutions  are  not  already  available. 

The  Task  Force  did  not  find  clear-cut  exanples  of  hard  data  and 
analyses  produced  by  the  Training  Technology  R&D  community  to  influence 
PM/SPO  decisions.  On  the  other  hand,  there  is  little  or  no  evidence 
that  the  necessary  incentives  exist  within  the  system  to  lead  the  PM/SPO 
to  attend  to  such  data  and  analyses  even  if  they  were  available.  In 
fact,  the  incentives  probably  operate  in  the  opposite  direction.  The 
PM/SPO  job  is  to  develop  a new  weapon  system  on  schedule  and  to  keep 
within  the  current  fiscal-year  budget.  Any  innovative  applications  of 
training  technology  that  might  have  an  adverse  impact  on  current  devel- 
opment costs  and/or  schedule  are  likely  to  be  rejected,  even  though 
their  results  might  reduce  total  life-cycle  personnel  requirements 
and  costs. 


7.7  CONCLUSIONS 

1.  During  the  early  development  stages  of  a new  weapon  system,  work 
should  be  (and  is  supposed  to  be)  initiated  to  define  the  system's 
training  subsystem  — i.e.,  those  categories  of  training  (skills  and 
equipment)  that  are  required  to  support  the  weapon  system.  This  is 
supposed  to  be  an  orderly  process  by  which  the  tasks  required  to  oper- 
ate, maintain,  and  control  the  system  are  identified,  and  by  which 
plans  are  developed  for  acquiring  the  necessary  skilled  personnel  to 
perform  these  tasks.  What  should  happen  seldom  does  happen,  and 
there  is  a clear  need  for  a common  methodology  that  provides  visible 
and  reliable  estimates  and  accounting  of  weapon  system  training  sub- 
system costs. 

2.  The  training  subsystem’s  impact  on  total  life-cycle  costs  of  the 
weapon  system  should  be  computed  on  a continuing  basis,  especially 
during  the  earlier  design  and  development  stages  so  that  appropriate 
design  tradeoffs  can  be  made  to  reduce  the  system's  total  life- cycle 
costs.  However,  current  requirements  do  not  provide  sufficient  incen- 
tives to  the  FM/SPO  to  give  appropriate  consideration  to  training 
requirements  and  analyses  early  in  the  system-development  process. 

In  addition,  a positive  mechanism  or  directive  is  needed  that  will 
ensure  the  development  by  the  Training  Technology  R&D  community  of 
comparative,  quantitative  analyses  to  support  weapon  system  training 
subsystem  decisions. 


7.8  RECOMMENDATIONS 

1.  Task  appropriate  DoD  agencies  to  develop  a common  methodology  that 
will  provide  visible  and  reliable  estimates  and  accounting  of  weapon 
system  training  subsystem  costs.  The  techniques  should  permit  decision 
makers  to  evaluate  the  impact  of  these  cost  elements  on  the  life- cycle 
operating  costs  of  the  weapon  system. 


2.  Develop  and  collate  those  data  and  costs  associated  with  the  planning 
and  implementation  of  the  training  subsystem  portion  of  weapon  systems 
typically  assigned  to  each  of  the  services.  These  data  should  be  organized 
(e.g.,  cost-estimating  relationship)  with  the  view  that  they  are  to  be 
furnished  to  planners  and  designers  (both  military  and  contractor)  for  use 
in  trade-off  analyses,  evaluation  of  alternative  designs,  cost-effectiveness 
analyses,  and  computation  of  life-cycle  costs. 

3-  Incorporate  subsystem  requirements  and  planning  (e.g.  SAT/lSD)  as 
a specific  requirement  of  the  DCP/DSARC  I and  II  process  and  review. 

4.  Designate  within  each  Military  Department  a portion  of  the 
appropriate  R&D  agency's  effort  for  R&D  related  to  innovative  application 
of  training  technology  that  would  reduce  weapon  system  life-cycle 
costs  and  make  more  efficient  use  of  system  manpower.  Funding  of  the  R&D 
effort  should  be  on  a cost-reimbursable  basis  paid  by  the  PM/SPO. 

A joint  planning  and  approval  process  involving  both  the  PM/SPO  and 
the  R&D  agency  should  be  developed  for  all  Training  Technology  R&D 
programs  funded  under  such  an  arrangement. 
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CHAPTER  8 

cpew/group/team/unit  TRAINING* 

8.1  INTRODUCTION  AND  DEFINITIONS 

The  area  of  Crew/ Gro up/ Team/ Unit  specialized  skill  training,  which 
hereinafter  will  be  called  CGTU  training,  is  the  transition  zone  between 
individual  training  and  combat.  It  is  the  general  practice  in  the 
services  to  accomplish  CGTU  training  in  operational  units,  and  for  the 
conduct  and  outcome  of  the  training  to  be  the  responsibility  of  unit 
commanders,  under  the  supervision  and  guidance  of  higher  echelons  of 
command.  One  result  of  this  is  that  CGTU  training  costs  and  student 
loads  are  not  readily  available,  having  in  the  past  customarily  not 
been  included  in  the  DoD  Military  Manpower  Report.  Nevertheless,  some 
idea  of  the  scope  of  this  training  in  just,  one  Service,  the  Army,  can 
be  gained  from  the  following  tables,  furnished  by  the  Combat  Arms  Train- 
ing Board  (CATB),  Department  of  the  Army.  Also,  some  incomplete  data 
bearing  on  the  scope  and  kinds  of  CGTU  training  In  the  services  are 
presented  j.n  Section  8.2  of  this  chapter. 

The  Army  comment  on  the  data  in  Tables  8-1  and  8-2  is  as  follows: 

"The  point  Is,  in  each  location,  the  unit  spends  the  larger  part  of  its 
time  performing  collective  training.  Although  this  is  a rough  estimate, 
experience  indicates  that  the  relationship  shown  here  will  stand  up  to 
close  analysis.  The  dimensions  of  the  problem  are  further  explained 
when  one  acknowledges  the  number  of  collectives  which  must  be  trained. 
Shown  in  Table  8-2  are  the  number  of  infantry,  armor  and  field  artillery 
units  which  must  be  trained  collectively  until  they  achieve  the  precise 
execution  of  a football  team.  When  one  recognizes  that  each  of  these 
organizations  is  spending  the  majority  of  its  time  on  collective  training, 
and  that  it  requires  its  own  separate  training  program,  one  sees  how  large 
the  problem  is. " 

Other  significant  dimensions  of  the  problem  are  that  CGTU  training 
is  the  end-of-the-line  preparation  for  combat.  It  is  in  the  hands  of 
Force  Commanders  (with  the  exception  of  uome  transition  training  squadrons 
in  air  crew  training)  who  have  other  responsibilities  and  missions  to 
fulfill  that  may  conflict  with  the  training  mission.  This  training  is 
far  mare  difficult  and  costly  to  dj  than  is  individual  training.  Many 
teams  are  part  of  or  use  very  expensive  weapon  systems.  Training  must  be 
done  in  the  operating  environments,  or  in  reasonable  simulations  of  them. 
Control  over  training  processes  and  training  outcomes  is  immensely  more 
difficult  and  less  certain  than  for  individual  training . 

Yet,  this  is  the  arena  in  which  collectives  of  men  are  prepared  for 
combat.  Because  the  pace  of  modern  warfare  can  be  extremely  fast,  as 
demonstrated  by  the  last  two  Middle  East  conflicts,  it  can  be  said  that 
the  next  war  may  be  won  or  lost  on  the  basis  of  the  adequacy  of  CGTU 
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training.  The  young  men  coning  out  of  the  service  academies  or  the 

various  ROTC  and  OCS  programs  are  trained  only  as  individuals.  So 

are  the  enlisted  men  graduated  from  the  myriads  of  individual  training 

schools.  Since  the  principal  purpose  of  the  military  is  to  act  as  a deterrence 

to  war  by  being  fully  prepared  to  fight,  or  to  win  a war  by  fighting, 

it  is  obvious  that  CGTU  training  should  be  receiving  the  most  careful 

consideration. 


TABLE  8-1 

ANALYSIS  OF  PERCENTAGES  OF  TIME  SPENT 
IN  INDIVIDUAL  AND  COLLECTIVE  (TEAM) 
TRAINING  BY  TWO  RIFLE  COMPANIES 


Rifle  Company 
from 

82nd  Abn  Div 

4th  Mech  Div 

Training  Activities 

Individual  Training 

11% 

16% 

Collective  Training 

50% 

50% 

Other  Activities 

4o% 

34% 

Source:  TRADOC,  U.S.  Army 


TABLE  8-2 


THE  NUMBER  OF  INFANTRY,  ARMOR,  AND 
FIELD  ARTILLERY  UNIOB  WHICH 
MUST  RECEIVE  TEAM  TRAINING 


AA 

RC 

Inf  Bn 

94 

128 

Rifle  Co. 

282 

380 

Rifle  Pit 

846 

1171 

Rifle  Squad 

2538 

3450 

Wpna  Squad 

576 

740 

8l  Mortar  Plt/Sec 

94 

377 

8l  Mortar  Squad 

282 

1131 

Hvy  Mortar  Pit 

137 

125 

Hvy  Mortar  Squad 

548 

500 

At  Squad 

526 

750 

Tank  Bn 

43 

45 

Tank  Co 

139 

135 

Tank  Pit 

417 

405 

Tank  Crew 

2085 

2430 

Scout  Pit 

43 

45 

Scout  Squad 

344 

360 

Hvy  Mortar  Pit 

43 

45 

Hvy  Mortar  Squad 

172 

180 

Fa  Bn 

76 

113 

Fa  Firing  Btry 

230 

353 

Howitzer  Section 

1242 

1944 

Source:  TRADOC,  U.S.  Army 

Note:  These  are  the  numbers  of  OGTUS  which  must  be  trained  "until 
they  achieve  the  precise  execution  of  a football  team." 

Training  loads  (numbers  of  personnel  undergoing  training  at 
any  one  time)  would  vary,  depending  on  factors  such  as  ro- 
tation, reenlistment  rates,  etc. 
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Two  points  are  believed  to  be  significant  here.  First,  there  is 
a technical  and  potentially  costly  distinction,  obvious  in  the  services ' 
responses  to  the  Task  Force  questions,  between  formally  recognized, 
individual  training  in  schools,  and  CGTU  training  conducted  by  the 
operating  forces.  The  services  tend  to  put  CGTU  training  in  different  or- 
ganizational and  budgetary  categories  from  individual  training,  which 
opens  the  possibilities  for  extensive  discontinuities  in  the  interfaces 
between  the  two,  and  for  treating  CGTU  training  as  on-the-job  learning 
that  will  occur  automatically  during  operations.  Secondly,  the  amount 
of  R&D  funds  allocated  to  CGTU  training  research  is.  Judging  from 
service  responses,  relatively  small.  The  Task  Force  must  conclude 
that  either  the  services  already  know  how  to  do  CGTU  training  most  effect- 
ively and  have  no  need  of  R&D  or  that  this  is  a neglected  R&D  area. 

The  evidence  advanced  by  the  TRADOC  Commander  (Army),  regarding  such 
matters  as  actual  team  proficiency  versus  that  imagined  by  unit  commanders 
leads  to  the  disquieting  conclusion  that  CGTU  training  is  not  always 
done  well.  If  so,  there  are  two  important  questions  to  answer.  First, 
is  the  question  of  the  readiness  of  the  services  to  fulfill  their  principal 
reason  for  existence.  This  question  cannot  be  answered  directly,  short 
of  real  test,  but  answers  can,  and  should  be  approximated  as  nearly  as 
possible  by  those  responsible  for  answering.  This  is  beyond  the  mission 
of  this  Task  Force,  but  it  is  so  central  an  issue,  survival  or  not  being 
the  consequence,  that  it  should  be  continually  addressed  by  those  assigned 
this  responsibility. 

The  second  question  pertains  to  how  combat  readiness  can  be  bought 
for  less  cost.  This  question  is  relevant  to  the  mission  of  the  Task  Force. 
It  must  be  made  clear  from  the  start  that  the  answer  to  this  question  is 
nonobvious;  the  possibilities  of  training  technology  reducing  costs  of  CGTU 
training  and  improving  team  effectiveness  are  speculative  without  R&D 
in  which  different  alternatives  are  tried  under  conditions  which  permit 
comparative  cost-effectiveness  analyses.  The  complexities  and  uncertain- 
ties of  alternatives  that  might  be  made  available  by  training  technology 
demand  empirical  investigations  and  quantitative  data.  Such  data,  with  a 
few  tentative  exceptions,  are  not  available  for  CGTU  training  A major 
source  of  data  could  be  in  the  substitution  of  simulators  for  aircraft 
crew  training.  In  the  main,  this  alternative  is  just  now  being  seriously 
entertained  in  the  training  commands,  and  the  question  of  transfer  of 
training  or  more  properly,  percentage  of  skills  needed  in  combat  that  can 
be  taught  by  air-crew  simulators,  has  not  yet  been  definitively  determined, 
despite  promising  research  done  some  years  ago  on  alternative  methods  of 
training  B-52  crews.  The  degrees  to  which  training  technology  can  reduce 
the  cost  of  CGTU  training  cannot  be  specified  in  any  general  way  today. 

Such  a specification  will  be  hard  to  come  by  at  all,  and  will  require 
some  years  of  R&D  attention  to  the  problem  even  for  partial  answers. 

Before  turning  to  other  questions  in  the  charge  to  the  Task  Force, 
some  consideration  of  definitions  is  in  order.  (The  awkward  term,  CREW/ 
GROUP/TEAM/UNIT,  is  used  in  deference  to  differences  in  terminology 
among  the  services.)  For  exanple,  the  Army  tends  to  apply  the  term 
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"collective"  to  groups  of  men,  and  to  training  administrated  to  groups 
of  men  organized  as  teams.  It  is  clear,  of  course,  that  there  must  be 
a number  of  different  kinds  of  CGTU's  in  the  services.  The  difference 
between  a CGTU  and  a group  of  individuals  assembled  in  one  place,  each 
doing  an  individual  job,  lieB  in  the  dependence  of  the  CGTU's  attainment 
of  its  objectives  on  communication  and  coordination  among  individuals 
in  the  CGTU.  This  dependence  can  take  many  forms,  depending  on  the  kinds 
of  tasks  the  CGTU's  are  performing  and  on  how  they  are  organized,  among 
other  things.  Verbal  communication  can  involve  exchange  of  tasks -relevant 
information,  or  can  occur  at  a meta-performance  level,  where  it  is  con- 
cerned with  monitoring,  coordinating,  error- correcting,  and  the  like. 

The  media  for  verbal  communication  can  be  varied,  and  it  can  be  encoded 
to  a greater  or  lesser  extent  in  special  syntax.  Or,  the  communication 
may  not  be  verbal  at  all;  it  may  be  the  appearance  of  cues  in  the  situa- 
tion that  trigger  cooperative  efforts  whose  appearance  or  nonappearance 
at  the  expected  times  give  each  individual  coordinating  feedback. 

Teams  may  be,  and  indeed  are,  organized  hierarchically  into  complexes 
that  ultimately  include  the  executive  and  legislative  levels  of  the 
government.  These  complexes  also  require  training,  although  the  costs 
of  training  these  larger  collectives  tend  to  be  prohibitive.  A descrip- 
tion of  some  of  these  higher  order  complexes  in  the  Navy  is  found  in 
the  following  section. 


8.2  SCOPE  OF  CGTU  TRAINING  REQUIREMEN'iS 

The  existence  of  different  kinds  of  teams  complicates  the  application 
of  training  technology  for  systematic  R&D.  What  works  for  the  Army,  with 
its  collectives  dispersed  on  and  over  the  terrain,  probably  will  not  work 
for  a team  in  a submarine  or  aircraft.  Although  the  taxonomic  character- 
istics of  teams  are  implicitly  recognized  in  the  services,  they  deserve 
more  systematic  R&D  attention.  In  fact,  this  is  a key  starting  point  for 
R&D. 

In  that  CGTU  training  is  a transitional  area  between  individual 
training  and  the  operational  unit,  it  tends  to  blend  into  operations. 

Data  for  the  determination  of  the  scope  of  CGTU  requirements  are  generally 
incomplete  or  unavailable.  Except  for  aircrews  and  missile  crews,  no 
cost  or  training  load  data  was  provided  to  the  Task  Force.  Thus,  this 
section  can  only  be  considered  a partial  examination  of  CGTU  training. 

Army  CGTU  Training 

Army  CGTU  training  is  predominantly  a unit  training  function  with 
no  formal  institutional  training  requirements.  The  great  majority  of 
personnel  who  complete  MOS  training  at  Army  schools  and  training  centers 
are  assigned  to  TOE  units  as  replacements.  They  receive  CGTU  training 
in  the  units  in  the  farm  of  individual  on-the-job  training,  augmentation, 
cross-training,  and  collective  training.  Most  training  is  performed  on 
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operational  equipment  with  the  objectives  of  maximizing  proficiency  or 
readiness . 

Collective  and  individual  training  conducted  in  the  units  is 
supported  by  TRADOC  through  the  provision  of  training  literature  es- 
pecially designed  for  units  and  by  management  of  training-aids  support 
services  for  CONUS  installations . 

In  the  Army,  Advanced  Flight  Training  is  considered  CGTU.  Graduates 
of  Undergraduate  Pilot  Training  receive  supplementary  training  in  the 
specific  aircraft  they  will  fly  on  operational  missions.  This  supple- 
mentary training  is  provided  by  the  operational  unit.  The  new  pilot  is 
integrated  into  the  operational  unit  where  he  undergoes  transitional 
training  as  a part  of  normal  unit  training. 

Navy  CGTU  Training 

As  in  all  Services,  CGTU  training  in  the  Navy  consists  of  units 
that  provide  training  to  organized  crews  and  units  for  the  performance 
of  a specific  mission.  The  Navy  discussed  CGTU  in  these  five  categories 
as  being  typical:  Pre-team  Indoctrination  Training;  Subsystem  Team  Training; 
System  Sub-team  Training;  System  Level  Operational  Training;  and 
Multi-unit  System  Operational  Training. 

Pre-team  Indoctrination  Training  is  conducted  in  a team  context  with 
emphasis  on  increasing  the  skill  levels  of  the  individuals  who  will  later 
be  assigned  to  operational  teams.  Examples  of  courses  in  this  category 
are  Electronic  Support  Measures,  Submarine  Damage  Control,  SSN  Pre- 
deployment Team  Training,  and  Emergency  Ship  Control. 

In  the  second  category.  Subsystem  Team  Training,  teams  vary  in  com- 
position under  different  conditions  of  shipboard  readiness.  The  teams 
are  divided  into  three  departments:  Combat  System  Teams  (e.g..  Search 
Radar  Detectipn  and  Tracking);  Unit  Operations  Teams  (e.g.  Navigation); 
and,  Engineering  Systems  (e.g.,  Firefighting/Damage  Control).  The 
training  methodology  includes  shipboard  training,  refresher  training, 
classroom  simulators,  and  pierside  simulators/stimulators. 

System  Sub -team  Training  involves  the  training  of  two  or  more 
subsystem  teams  and  generally  an  entire  ship.  Training  methodology 
includes  shipboard  training,  refresher  training,  classroom  simulators 
and  pierside  simulators/stimulators.  Seme  of  the  areas  of  training  are 
anti-air  warfare,  anti-submarine  warfare  and  underway  replenishment. 

Syetem  Level  Operational  Training  is  accomplished  be  at -sea-t raining 
because  existing  pierside  simulators/stimulators  do  not  have  the 
capability  of  exercising  an  entire  crew  or  a ship  in  all  facets  of 
an  operation.  This  type  of  training  is  best  described  as  a battle 
problem  which  is  conducted  by  underway  training  units  and  fleet 
training  groups. 

Multi-unit  System  Operational  Training  is  in-port  exercises  utilizing 
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shore-based  trainers  for  the  purpose  of  training  crews  prior  to 
getting  underway  for  the  exercise  operations  area.  Major  in-port 
exercises  such  as  CINTEX,  FLEETEX,  Workups,  etc.,  utilize  the 
Tactical  Advanced  Combat  Direction  and  Electronic  Warfare  (TACDEW) 
Trainer . 

Advanced  Flight  Training  in  the  Navy  is  provided  by  training 
squadrons  known  as  Replacement  Air  Groups  (RAG):  New  crew  members 
are  trained  in  the  particular  aircraft  they  will  operate  prior  to 
joining  their  operational  squadron.  Load  and  cost  data  of  the  RAG's 
are  listed  below.  (Table  8-3) 

TABLE  8-3 

NAVY  ADVANCED  FLIGHT  TRAINING,  FY  1975 


Aircraft 

Location 

Loads 

Officer  NFO 
Pilots  RIO 

Enlisted 

Cost* 

f-4 

Miramar , Oceana 

144 

103 

1229 

$10,437,760 

f-14 

Miramar 

81 

80 

571 

2,476,041 

A- 7 

Lemoore,  Cecil 

233 

0 

1967 

8,745,753 

A -6 

Whidbey,  Oceana 

113 

98 

2084 

8,323,513 

EA-6 

Whidbey 

37 

92 

231 

871,393 

RA-5 

Key  West 

31 

22 

717 

1,720,891 

E-2 

North  Island,  Norfolk 

58 

50 

599 

1,688,184 

P-3 

Moffett  Fid,  PaxRiv 

342 

218 

2147 

5,010,941 

S-2 

Cecil  Field 

50 

15 

302 

343,005 

S-3 

North  Island  thru 

FY  1974 

North  Island 

0 

0 

105 

371,729 

SH-2 

Imperial  Beach,  Norfolk 

53 

0 

209 

2,616,518 

SH-3 

Totals 

Imperial  Beach, 
Jacksonville 

117 

1259 

0 

57E 

J2£ 

10577 

1,078,771 

$43,684,499 

*Does  not  include  student  pay  and  allowances  or  military  pay  for 
instructors . 

Source : Navy  response  to  Task  Force  questions. 


Air  Force  CGTU  Training 

In  the  Air  Force,  there  are  only  four  formal  CGTU  courses , 
all  for  the  training  of  strategic  missile  crews.  Students  Eire  provided 
training  in  the  responsibilities  and  necessary  technical,  procedures  of  the 
appropriate  weapon  system,  but  their  proficiency  upon  graduation  is  less 
than  required  for  conbat-readiness . Thus,  additional  upgrade  training  is 
required  at  unit/base  level  prior  to  performance  of  actual.  crew  duty. 

The  four  courses  are : 
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1.  Titan  TI  Missile  Combat  Crew  Operations  Readiness  Training 
Course  (WS-LGM25C) 

2.  Minuteman  Modernized  Missile  Combat  Crew  Operational 
Readiness  Training  Course  (WS-133A-M) 

3.  Minuteman  II  Missile  Combat  Crew  Operational  Readiness 
Training  Course  (WS-133B) 

4.  Minuteman  Modernized- Command  Data  Buffer  Missile  Combat  Crew 
Operational  Readiness  Training  Course  (WS-133A-M/CDB) 

Training  loads  (Air  Force  response  to  Task  Farce  questions)  for 
the  four  weapon  systems  are: 


Weapon  System 

FY  1975 

FY  1976 

FY  1977 

WS-LGM25C  Officers 

172 

212 

146 

Enlisted* 

170 

200 

180 

WS-133A-M 

326 

270 

262 

WS-133B 

150 

92 

18 

WS-133A-M/CDB 

172 

202 

202 

*Note:  Only  the  WS-LGM25C  system  has  enlisted  crew  members. 


The  average  FY  1975  costs  per  graduate  of  these  schools  are: 


Weapon  System 


Cost  (per  graduate) 


WS-LGM25C  $7,300 
WS-133A-M  10,700 
WS-133B  11,800 
WS-133A-M/CDB  16,200 


There  are  approximately  125  flying  training  programs  in  the  Air 
Force  which  are  considered  Advanced  Flight  Training.  Course  length 
varies  from  9 to  28  weeks  with  13  to  l4l  required  flight  hours.  The 
purpose  of  each  course  is  to  qualify  a crew  on  a particular  aircraft. 
Table  8-4  contains  information  on  the  major  Advanced  Flight  Training 
programs. 


G COURSES  IN  THE  AIR  FORCE 
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Trng  Nav  273  initially  qualified  and  will  be  mission 

Crse  Boom  Op  133  qualified  after  additional  training 

at  unit. 


TABLE  8-4  (Cont'd) 
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8.3  DESCRIPTION  OF  CGTU  TRAINING  PROGRAMS  AND  COSTS 

The  only  CGTU  program  described  by  the  Array  Is  one  in  which  they  have 
endeavored  since  19Jk  to  develop  a program  that  provides  trained  teams  to 
overseas  commands  in  lieu  of  or  in  addition  to  individual  replacements. 

The  purpose  of  this  program  is  to  improve  combat  readiness  and  team  pro- 
ficiency by  training,  deploying  and  maintaining  teams  as  units.  The 
initial  program  has  been  restricted  to  tank  crews  deploying  to  Europe. 

At  present,  the  program  to  furnish  trained  MG0A2  tank  crews  to  Europe  is 
in  the  initial  stages  of  implementation. 

In  the  Air  Force,  all  formal  strategic  missile  crew  training  is 
conducted  by  the  4315th  Combat  Crew  Training  Squadron  at  Vandenberg  AFB, 
CA.  The  training  programs  are  nearly  parallel  with  differences  stemming 


from  differences  between  the  weapon  systems.  Generally 
instruction  is  provided  on  weapon  system  operation  and 
order  procedures.  Course  requirements  for  each  system 

■,  for  all  systems, 
SAC  emergency  war' 
are: 

Weapon  System 

Academic  (Hrs) 

Simulator  (Hrs) 

WS-LGM25C 

Officers 

Enlisted* 

126.5 

66.5 

65 

65 

WS-133A-M 

188 

90 

WS-133-B 

222 

102 

WS-133-A-M/CDB 

242 

120 

*Note:  Only  the  WS-LGM25C  system  has  enlisted  crew  members. 
Source:  Air  Force  response  to  Task  Force  questions. 

8.4  SCOPE  OF  TRAINING  TECHNOLOGY  R8cD  SUPPORT 


General  Comments  on  R&D  Programs 

In  view  of  the  amount  of  CGTU  training  that  goes  on  in  the  three 
services,  either  formally  recognized  as  training,  as  in  RAG  or  CGTU 
squadrons,  or  combined  with  operations,  the  funds  committed  to  R&D  support 
are  relatively  small.  Funding  tends  to  be  fragmented  among  a lot  of  little 
projects,  which  often  do  not  have  the  critical  mass  to  be  very  effective. 
(See  below. ) 

The  kinds  of  R&D  projects  described  by  the  services  vary  from 
"packages"  designed  to  support  some  part  of  a weapon  system  to  concerns, 
much  less  evident,  with  pervasive  problems  such  as  team  performance 
measurement.  By  and  large,  most  of  tue  R&D  is  strongly  mission-oriented 
and  is  one  aspect  of  a larger,  usually  hardware, program  (Navy  S-3A,  P3C, 
F-l4,  and  SH-2),  or  a tactical  data  system  (Marine  TESE  and  TWAES) 
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or  a simulator  (Army  CATTS).*  Significant  exceptions  are  noted  in  the 
program  of  the  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences  which  currently  is  being  influenced  by  TRADOC  interest  in  and 
emphasis  on  collective  training  in  both  equipment- oriented  and  maneuver- 
oriented  skills,  and  in  TRADOC  programs,  which  have  used  QMA  funds  (see 
below).  There  is  recognition  in  these  programs  of  the  CGTU  performance 
measurement  problem,  which  is  a fundamental  stumbling  block  to  progress 
in  improving  CGTU  training.  Commensurate  funding  of  research  on  this 
pervasive  problem  is  less  visible. 

Examples  of  R&D  projects  in  the  FY  1972-FY  1975  time  frame  are  cited 
below,  as  given  to  the  task  force  by  responding  elements  of  the  services. 

USAMC,  U.S.  Army: 


"The  data  provided  in  response  to  the  above  questions  pertain  to 
Project  LX76471D572,  Nonsystem  Training  Devices.  Funding  for  this  project 
is  shown  below: 

FY  1973  - $1,350,000 

FY  1974  - $1,750,000 

FY  1975  - $2,400,000 

Tasks:  Armed  Aircraft  Qualification  Range  System 
Laser  Tank  Gunnery  Trainer* 

Hit  Kill  Indicator** 

Combined  Arms  Tactical  Training  Simulator 
Multiple  Integrated  Laser  Engagement  System 

* Completed 
**  Terminated 

Under  Project  1X76471D572,  Nonsystems  Training  Device  Development, 
the  following  R&D  tasks  are  applicable  to  CGTU  Specialized  Skill  Training. 
These  items  are  based  upon  DA  approved  requirements  and  support  unit 
training  in  the  field. 

1.  The  development  of  the  Laser  Engagement  System  began  in  FY  1973. 
It  consists  of  the  following  training  device  requirements: 

a.  M16A1  Target  Engagement  Simulator 


Appendix  8-1  provides  brief  descriptions  of  TESE,  WARS,  CATTS,  and 
training  packages  for  S-3A,  P-3C,  F-l4  and  SH-2. 
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b.  Vehicle  Engagement  Simulator 

c.  Machine  Gun  Laser 

d.  Field  Target  Screen 

e.  Moving  Target  Screen 

All  items  with  the  exception  of  the  Field  Target  Screen  will 
undergo  initial  field  testing  within  the  next  several  months. 

These  devices  will  provide  for  the  simulated  engagements  of 
small  tactical  units.  The  system  uses  low  power  lasers  in 
place  of  live  ammunition  to  provide  a realistic  training  environ- 
ment. 

Total  funding  for  this  effort  is  $1.5  million. 

2.  Development  of  the  Combined  Arms  Tactical  Training  Simulator 
(CATTS),  was  initiated  in  FY  1973-  The  purpose  of  this  trainer 
is  to  provide  Battalion  Commanders  and  their  staffs  with  simulated 
combat  situations  operating  from  a ground  command  post.  The 
simulator  utilizes  a Xerox  Sigma  9 computer  to  meet  the  following 
training  objectives: 

a.  Identify  the  relationships  that  exist  among  various  elements 
and  with  the  enemy. 

b.  Identify  alternative  courses  of  action,  appropriate  formation, 
maneuvers  and  fire  support  application. 

c.  Communicate  decisions  to  subordinates  using  tactical  orders  so 
that  decisions  can  be  effectively  interpreted. 

d.  Manipulate  and  monitor  the  variety  of  tactical  rauio  networks 
available  at  the  battalion  level. 

The  CATTS  system  currently  being  developed  will  be  installed  at 
the  Infantry  School,  Ft.  Benning,  GA,  during  the  1st  quarter 
calendar  year  1975  with  operational  testing  to  follow  for  approx- 
imately six  months. 

Total  funding  through  completion  of  testing  is  $2.5  million. 

ART:  U.S.  Army 

"The  answer  to  this  question  is  provided  in  a format  similar  to  that 
used  in  the  FY  1975  Technical  Coordination  Paper.  Research  problem 
areas  are  described  broadly,  conforming  to  TCP  research  categories  for 
education  and  training.  It  may  be  noted  that  appreciable  6.2  funding 


has  been  devoted  to  the  evaluation  of  Individual  and  unit  performance 
in  the  CGTU  context.  Modem  instructional  system  design  principles 
are  based  on  the  clear  statement  of  performance  requirements  and  the 
standards  to  be  achieved.  Performance  requirements  and  standards 
provide  the  (measurement)  goal  against  which  CGTU  training  is  being 
undertaken  by  the  Army,  with  emphasis  on  the  combat  arms.  The  pri- 
mary emphasis  during  FY  1973-FY  1975  has  been  in  the  translation  of 
principles  of  effective  individual  instruction  to  the  CGTU  context. 

As  will  be  noted  in  more  detail  below,  significant  breakthroughs  have 
been  achieved. " 


TABLE  8-5 

ARMY  RESEARCH  INSTITUTE  R&D  PROGRAM 
RELATING  TO  CGTU  TRAINING 


Program  Element : 

6.27.17  A 

6.37.31  A 

Project 

A 722 

A 757 

A 762 

Fiscal  Year 

1973 

1974 

1975 

1973 

1974 

1975 

1973 

ON 

ft 

1975 

Problem  Area 

How  to  Evaluate  Edue/Tmg 

Prgms 

How  to  Design  Educ/Tmg 

113 

Methods  & Media 

How  to  Evaluate  Trainees 
New  Generation  Educ/Tmg 

260 

389 

174 

270 

87 

Systems 

44o 

131 

343 

441 

Guidepost  Applications 

50 

375 

310 

309 

TABLE  8-6 

TOTAL  ROTE  EXPENDITURES  BY  ARI  FOR  CGTU  R&L 


FY 

ARI 

COLLECTIVE  (CGTU) 

1973 

14.3  Million 

Less  than  1.5  Million 

1974 

14.3  Million 

Less  than  2.0  Million 

1975 

14.3  Million 

Less  than  2.5  Million 

(Source:  TRADOC  Memo,  30  Jan.,  1975) 


r 


* 
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TRADOC:  U.S.  Army 

The  full  R&D  picture  is  not  obtained  by  examining  the  formal  RDT&E 
program  for  collective  training  (see  table  above).  Over  the  past  three 
years  CONARC  and  then  TRADOC  funded  a sizeable  collective  training  R&D 
effort  with  their  own  OMA  funds.  The  bulk  of  these  OMA  funds  were  derived 
from  the  Combat  Arms  Training  Board  (CATB)  budget  or  from  support  provided 
by  units  in  the  field.  For  example,  the  1971  Board  for  Dynamic  Training 
final  report  indicated  that  the  single  most  pressing  problem  in  the  Army 
was  individual  training.  Over  the  next  two  and  a half  years  a newly 
created  organization,  the  Combat  Arms  Training  Board,  addressed  this 
problem  by  conducting  a major  research  effort  to  determine  the  most  ap- 
propriate solution.  This  research  cost  CONARC/TRADOC  some  14.225  million 
dollars  in  OMA  and  OPA  funds  in  FY  1972,  FY  1973  and  FY  1974.  Listed  in 
Table  8-7  is  a synopsis  of  OMA  R&D  projects  conducted  by  the  Combat  Arms 
Training  Board  from  1 January  1972  to  date.  Although  figures  are  unavailable 
which  precisely  reflect  expenditure  for  each  program,  a reasonable  estimate 
is  that  about  2/3  of  USACATB's  1.5  million  OMA  budget  and  35-officer  strength 
was  expended  in  support  of  collective  training  R&D  for  FY  1973,  FY  1974 
and  FY  1975. 

TABLE  8-7 

SYNOPSIS  OF  OMA  R&D  PROJECTS 

1.  TWAES.  The  Tactical  Warfare  Analysis  and  Evaluation  System  is  a com- 
puter assisted  system  to  control  tactical  field  training  exercises. 

The  system  offers  potential  improvements  in  maneuver  control  and  the  simula- 
tion of  indirect  fire.  In  September  1974,  the  system  was  evaluated  in  the 
9th  Infantry  Division  for  possible  adoption  by  the  U.S.  Army.  The  evalua- 
tion report  was  forwarded  to  TRADOC  in  January  1975. 

2.  101st  Division  Squadron  Training  Program  (STEP).  A COTU  training  pro- 
gram for  squads  and  platoons  which  trained  leaders  to  conduct  training  for 
their  units.  The  program  was  integrated  in  the  101st  Division  training 
during  1973,  But  due  to  personnel  turnover  and  lack  of  institutionalization 
is  no  longer  used. 

3.  CPX  Control  Game.  A tactical  level  simulation  of  battalion-sized 
operations  designed  to  provide  realistic  input  for  CPX's.  Researched  and 
developed  by  USACATB,  the  game  is  being  validated  prior  to  field  implementa- 
tion. 

4.  Combat  75.  A tactical  simulation  of  mechanized  platoon-sized  opera- 
tions against  an  equivalent  sized  force.  The  game  was  developed  by  USACATB 
to  teach  U.S.  and  Soviet  weapons  and  organizational  capabilities  and  limita- 
tions. It  is  about  to  undergo  ^ield  validation  prior  to  implementation. 

5.  Tanker  Game.  A game  designed  to  teach  armor-related  subjects  to  tank 
crews.  The  game  was  developed  using  instructional  technology  methods,  field 
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validated,  and  turned  over  to  Training  Aids  Management  Agency  for  field 
implementation. 

6.  Battalion  Staff  Game.  A game  similar  to  Tanker  Game  designed  to 
teach  the  tasks  expected  of  a staff  officer  in  a combat  situation.  The 
game  has  been  field  validated  and  awaits  funding  for  implementation  to 
field  units. 

7.  Anti-armor  Training  Program.  Technical  training  assistance  was  pro- 
vided to  the  82nd  Division  during  the  development  of  a multi-level  CGTU 
anti-armor  training  program.  The  program  incorporated  the  various  facets 
of  anti-armor  training  for  the  first  time  and  trained  using  the  precepts 
of  PM  21-6.  The  program  was  developed  in  December  1973  and  continues 

to  be  used  in  the  82nd  Division. 

8.  Combat  Vehicle  Simulator  (CVS).  The  CVS  was  designed  to  optimize 
leader  training  in  mounted  tactical  command  and  control  procedures  when 
constraints  such  as  limited  maneuver  space,  maneuver  damage  considerations, 
limited  POL,  and  nonavailability  of  combat  vehicles  exist.  An  extensive 
field  validation  of  the  CVS  was  begun  in  1972  and  continues  to  date. 

9.  Vulcan  Training  System  (VTS).  Developed  by  the  USACATB  using  off- 
the-shelf  items  (7.62mm  mini-gun,  TVT,  model  airplane,  and  vulcan  gunner 
monitor).  The  training  system  was  field  evaluated  at  Fort  Hood,  Texas 
21  October  through  15  November  1974.  The  VTS  provides  the  vulcan  unit 
commander  the  means  to  evaluate  and  train  vulcan  gunners.  VTS  is  awaiting 
TRADOC  final  approval  prior  to  field  implementation. 

10.  Small  Arms  for  Air  Defense  (SAFAD).  A training  program  developed 

by  82nd  Abn  Division  and  funded  by  USACATB.  The  program  was  evaluated  by 
the  XVIII  Abn  Corps,  Fort  Bragg,  NC. , June  through  October  197^.  The 
SAFAD  program  is  an  economical  method  of  training  division  forces  in  the 
use  of  small  weapons  (5.56,  7.62,  50  cal.)  against  aircraft.  It  is  being 
considered  for  Army-wide  implementation. 

11.  Redeye  TVT  Brackets.  Developed  and  funded  by  the  USACATB.  The  brackets 
were  designed  and  built  by  the  TASO  at  Fort  Jackson,  SC.  The  items  were 
distributed  to  all  combat  and  combat  support  units  in  January  - March  197^. 
The  TVT  brackets  allow  the  Redeye  section  leader  to  evaluate  and  train  his 
gunners  in  tracking  and  firing  procedures. 

12.  Mortar  Training  Program.  During  197^,  technical  training  assistance 
was  provided  by  USACATB  to  the  25th  Division  and  197th  Brigade  in  an  effort 
to  develop  a viable  performance-oriented  training  program.  A pilot  pro- 
gram was  developed  but  higher  priorities  precluded  its  testing  or  imple- 
mentation. The  Army  needs  further  research  in  this  area. 

13.  Tank  Gunnery  Sub-caliber  Devices.  Developed  in  response  to  a need 
since  few  tank  ranges  are  available  for  main  gun  firing.  A number  of  de- 
vices were  developed  and  USACATB  evaluated  their  effectiveness  during 
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1973-74.  The  program  is  eventually  expected  to  evolve  into  issuance 
to  the  field  of  subcaliber  devices. 

14.  Mini  Tank  Range.  A miniature  tank,  range  utilizing  an  exterior 
mounted  subcaliber  device  on  a seeded  sand  table  simulating  main  gun 
engagement.  The  range  allows  tank  gunnery  in  a reduced  area  and  enhances 
CGTU  training.  Ranges  are  in  existence  or  under  construction  in  the 

1st  Cav.  Division,  2d  Armored  Division,  4th  Mech.  Division  and  the  3d 
Armored  Cav.  Regt. 

15.  Plastic  Landmines.  Plastic  mines  which  are  identical  to  actual 
mine6  to  be  used  in  CGTU  training.  The  kits  (enough  for  a 100m  minefield 
of  1-2-2  density)  were  field  evaluated  in  1974  and  issued  to  Training 
Aids  Supply  Offices  servicing  CONUS. 

16.  Systems  Engineering  of  a Mech.  Inf.  Battalion.  A major  research 
effort  designed  to  produce  tasks,  conditions,  and  standards  for  all  the 
CGTU  of  a mech.  infantry  battalion.  Completed  in  June  1974,  the  results 
provided  input  to  the  development  of  the  mech.  infantry  ARTEP. 

17.  System  Engineering  of  a Field  Artillery  Battalion.  A major  research 
effort  designed  to  produce  tasks,  conditions,  and  standards  for  all 

the  CGTU  of  a field  artillery  battalion.  Completed  in  July  1974,  the 
results  provided  input  to  the  development  of  the  Field  Artillery  ARTEP. 

18.  ARTEP  Validation.  The  field  validation  of  the  Armor,  Mech  and  field 
9m  Artillery  ARTEP' s was  conducted  during  1974  and  1975  in  the  9th  Division, 

the  4th  Division  and  the  1st  Cav.  Division.  Results  of  the  validations 
will  be  incorporated  in  the  final  ARTEP' s which  will  replace  the  ATP/ATT. 

NPRDC:  U.S.  Navy 

1.  Team/ Crew  Training  for  New  Aircraft  Systems 

NPRDC  has  been  given  management  responsibility  for  the  develop- 
ment and  delivery  of  both  individual  and  team  training  packages 
for  four  new  Navy  aircraft  systems.  As  regards  CGTU,  each 
system  requires  the  development  of  scorable  training  scenarios 
to  be  used  with  each  system's  operational  system  trainer,  or 
equivalent.  The  four  systems  with  their  associated  funding 
in  $1,000  are: 

S-3A  - A Carrier-Based  ASW  System 


FY 

1972 

1212 

1974 

1212 

Category 

6.6 

6.6 

6.6 

Procurement 

In-House 

69 

120 

100 

80 
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P-3C  - A Patrol  Aircraft  with  Heavy  ASW  Commitment 


FY 

1975 

1^76 

1977 

Category 

6.5 

Procurement 

In-House 

45 

69 

4o 

Contract 

43 

313 

175 

S-H2  - An 

ASW  Helicopter 

FY 

1215 

1976 

Category 

6.2 

6.2 

In-House 

100 

100 

F-l4  - A Two-Man  Fighter 
FY  1975 

Category  6.2 
In-House  15 

2.  Use  of  the  Tactical  Exercise  Simulator  and  Evaluator  (TESE)  to 
Train  Marine  Corps  Officers  in  Combat  Decision-Making. 

Project  seeks  to  define  procedures  for  wargaming  with  TESE( opera- 
tional in  1976. ) Goal  is  to  get  both  computer-based  individual 
and  team  measures  during  amphibious  warfare  exercises,  and  al6o 
increase  the  number  of  trainees  who  can  be  processed. 


FY 

Ml 

1974 

Category 

6.2 

6.2 

In-House 

25 

50 

3*  Evaluating  Marine  Corps  Tactical  Field  Exercise  Performance. 

Seeks  unit  performance  measures,  minimally  contaminated  with 
momentary  situational  and  environmental  factors.  The  data  are 
to  be  made  compatible  with  the  computer-based  Tactical  Warfare 
Analysis  and  Evaluation  System  (TWAES). 


FY 

1914 

1975 

1976 

Category 

6.2 

6.2 

6.2 

In-House 

50 

60 

100 
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k.  Controlled.  Combat  Simulation  for  Marine  Rifle  Squads. 

Seeks  to  develop  a training  system  that  will  allow  controlled 
practice  and  evaluation  in  a field  environment.  Both  individual 
and  team  skills  are  to  be  measured. 


FY 

197^ 

1975 

1976 

1977 

Category 

6.2 

6.2 

6.2 

6.2 

In-House 

50 

60 

85 

50 

5.  Mediated  Instructional  Aids  for  the  Mobile  Training  Teams  of 
the  Landing  Force  Training  Command. 

Seeks  to  lower  the  high  instructor  load  currently  required  by 
the  Mobile  Training  Teams.  Instructional  media  must  be  low-coat, 
rugged,  and  air  transportable.  Point  of  focus  is  the  Landing 
Force  Staff  Planning  Group. 


FY 

1974 

Ml 

Category 

6.2 

6.2  (Navy  Science  Assistance  Program) 

In-House 

51 

47 

U.S.  Air  Force: 

Functional  Integrated  Systems  Trainer  (FIST).  The  FIST  is  to  provide 
a better  means  for  training  four  members  of  the  fire  control  team  on  the 
AC-130E  Gunship.  The  second  objective  is  to  refine  and  promote  the  use 
of  the  technology  for  developing  low-cost,  interlinked,  functional, 
part  task  trainer. 

General  Comments  on  Mew  Starts  and  Completed  R&D  Programs 

Most,  if  not  all  of  the  R&D  programs  that  were  described  are  new 
starts  as  of  FY  1972.  There  have  been  earlier  research  programs  in  this 
area  (e.g.,  research  in  the  Navy  on  TACDEW)  off  and  on  for  twenty  years, 
usually  at  a similarly  low  level  of  effort.  A notable  exception  a de- 
cade ago  was  the  Systems  Training  Program  for  the  Air  Force  SAGE  system, 
which  was  funded  at  the  multi-million-dollar  level  for  a number  of  years, 
and  was  remarkable  for  its  scope  and  for  the  size  of  the  higher-order 
CGTU's  exercised,  e.g.,  the  Air  Defense  Systems  of  the  entire  continent. 

There  is  no  indication  that  lessons  learned  or  expertise  developed  during 
this  era  have  been  preserved  in  any  useful  form. 

General  Comments  on  Incentives  for  Change  in  R&D  Programs 

Three  factors  were  identified  in  service  responses  to  this  question 
as  creating  pressures  for  or  opportunities  for  change  in  R&D  programs; 
new  technology  (lasers  and  computers),  inflation  and  energy  crises,  and 
command  pressures.  It  should  be  remembered  that  these  factors  are,  essential- 
ly outside  the  R&D  and  the  training  communities. 
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Lasers  and  digital  computers  are  tools  that  could  be  used  in  a 
variety  of  ways  to  improve  training.  The  Army  is  using  lasers  for 
simulating  several  components  of  the  fire  control  training  problem  to 
reduce  costs  and  to  improve  markmanship.  Digital  computers  offer  their 
well-known  data-processing  power  for  data- re cording  and  for  data- analyzing 
in  the  complex  and  ill-defined  processes  that  constitute  OGTU  training, 
and  hold  forth  the  promise  of  eventual  control  over  these  processes, 
although  this  power  is  just  beginning  to  be  used.  These  are  essentially 
fortuitous  incentives  for  change  in  Training  Technology  R&D  and  repre- 
sent opportunities  that  either  can  be  exploited  or  ignored.  There  are 
some  signs  that  their  broad  implications  for  cost  reduction  are  being 
recognized.  The  inflationary  pressures  in  the  economy  certainly  are 
generating  pressures  on  the  training  institutions  in  the  services  to 
substitute  less  expensive  means,  e.g.,  subcaliber  ammunition  for  cannon 
shells,  to  do  training.  The  energy  crisis  focuses  pressures  more  on 
vehicles  that  consume  petroleum  products,  such  as  tanks  and  aircraft. 

Here,  the  simulator  has  been  resurrected  as  a substitute,  and  with  all 
the  uncertainties  and  doubts  about  transfer  of  training  in  the  more  com- 
plex performance  areas  such  as  air-to-air  combat,  where  the  aviator,  it 
is  claimed,  becomes  an  integral  part  of  the  aircraft. 

Command  interest  as  an  incentive  for  change  in  R&D  programs  was 
conspicuously  not  evident  in  Navy  and  in  Air  Force  responses.  This  may 
have  been  an  accident  of  the  fact  that  most  OGTU  training  is  embedded 
in  operations  and  is  the  responsibility  of  unit  commanders.  These  operat- 
ing commands  have  their  own  institutional  programs  for  proficiency 
maintenance  and  typically  have  little  interaction  with  the  R&D  community. 

It  evidently  is  not  particularly  fruitful,  judging  from  service  responses 
to  look  for  incentives  for  change  in  training  R&D  in  those  commands.  In- 
deed, a representative  of  the  Navy  Training  and  Education  Command  (CNET) 
indicated  that  unit  commanders  do  not  think  in  terms  of  R&D  requirements. 

An  outstanding  exception  to  this  disquieting  picture  is  the  strong 
initiative  currently  being  taken  by  the  Training  and  Doctrine  Command 
(TRADOC)  of  the  Army,  It  has  established  a Combat  Arms  Training  Board 
(CATB)  which  acts  as  an  intermediary  between  the  R&D  agencies  and  the 
operating  commands.  CATB  takes  the  initiative  in  demonstrating  to  the 
operating  commands  that  their  sterotyped  conceptions  of  collective 
training  (platform-podium-pointer-poqp)  are  stifling  improvements  in 
the  proficiency  of  their  units.  CATB  is  demonstrating  the  kind  of  creative 
thinking  that  takes  advantage  of  existing  resources  and  of  cost-avoidance 
innovations. 

In  addition,  TRADOC  is  in  a position  to  institutionalize  change 
once  made,  because  it  controls  the  formulation  of  doctrine  and,  through 
the  Army  Training  and  Evaluation  Program  (ARTEP),  may  in  the  future 
control  assessment  of  unit  effectiveness.* 

The  current  TRADOC/ CATB  experiment  in  effecting  institutional  change 
is  a bright  spot  in  an  otherwise  dismal  picture  of  institutional  Inertia 
and  resistance  to  innovation.  However,  the  current  TRADOC  initiative 


*ARTEP  is  described  in  Appendix  8-2 


clearly  is  a consequence  of  the  interest  and  dedication  of  a few  specific 
individuals  at  high  enough  levels  in  the  command  structure  to  be  heard 
when  they  speak.  In  the  long  term,  what  will  happen  when  these  indivi- 
duals move  on  to  other  commands?  The  history  of  R&D  implementation  in 
this  area  leads  to  the  conclusion  that  institutionalization  of  change 
is  the  exception,  not  the  rule.  The  incentive  for  change  in  R&D  programs 
represented  by  pressures  from  command  evidently  tends  to  last  only  until 
there  is  a change  of  command. 

General  Comments  on  R&D  Benefits,  Major  Findings, and  Innovations 

It  may  be  significant,  in  view  of  the  above  discussions,  that  the 
majority  of  the  benefits  of  R&D  were  listed  by  agencies  of  the  Army. 

They  fall  generally  into  four  categories:  (l)  simulators,  many  relative- 
ly low  cost,  to  substitute  for  real  vehicles  or  for  live  ammo  firing;  (2) 
devices  and  methods  to  improve  the  effectiveness  of  the  way  existing  re- 
sources are  used  in  training  (REALTRAIN  is  an  outstanding  example,  see 
TC  71-5,  January  1975);  (3)  methods  for  measuring  unit  performance,  the 
Unit  Performance  Assessment  Model  (UPAM),  or  for  controlling  training  pro- 
cesses during  Unit  Training  (UTRAIN),  or  for  simulating  team  training  re- 
quirements via  games  and  scenarios  (Corporate  Battalion  Simulation  Game); 
and  (4)  studies  to  acquire  data  on  the  effectiveness  of  one  method  in  com- 
parison to  another  (the  contribution  of  live  firing  to  weapons  proficiency).* 

It  is  apparent  in  some  cases,  where  lasers  or  subcaliber  devices  were 
substituted  for  artillery,  that  cost  avoidance  must  be  great.  If  effective- 
ness remains  the  same  or  improves,  this  would  be  worthy  of  documentation 
in  cost-avoidance  terms. 

General  Comments  on  Difficult  Areas  of  CGTU  Training 

The  Army  and  Navy,  responding  to  this  question,  described  these  diffi- 
culties very  well.  This  kind  of  R&D  must  be  piggy-backed  on  operations  in 
the  field,  large  numbers  of  R&D  personnel  are  required,  the  opportunities 
for  data  collection  during  the  exercise  are  marginal,  inferential  statistics 
and  psychometrics  were  not  designed  for  this  order  of  complexity,  there 
are  limited  opportunities  for  repeated  trials,  the  ultimate  test  of  team 
training  is  combat,  which  cannot  be  simulated.  Indeed,  these  difficulties 
have  resulted  in  certain  postures  on  the  part  of  the  R&D  community:  CGTU 
training  may  be  avoided  altogether,  or  the  problem  may  be  fragmented  into 
small  pieces  that  are  studied  individually,  in  projects  tailored  to  typical- 
ly small  resources.  There  is  no  doubt  that  these  factors  constitute  a 
critical  problem  for  R&D  on  training  in  this  area,  or  that  R&D  in  this  area 
must  have  strong  support  from  both  training  and  operational  commands  (users), 
if  it  is  to  be  successful. 


* REALTRAIN,  UPAM,  and  OTRAIN  are  described  in  Appendix  8-3. 
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8.5  ANALYSIS  AND  EVALUATION  OF  CURRENT  EFFECTIVENESS  OF  TRAINING 

TECHNOLOGY  R&D  PROGRAMS  AND  MANAGEMEOT 

The  determination  of  R&D  requirements  for  CGTU  training  could 
result  from  analysis  of  training  as  a systematic  process,  or  from  the 
pressures  of  new  hardware  acquisition,  or  from  those  doing  the  training 
or  from  an  inventory  of  new  developments  in  other  fields  also  promising 
for  training  technology,  or  from  the  personal  biases  of  those  who  control 
R&D  funds,  or  from  particular  capabilities  existing  in  R&D  agencies,  or 

from  combinations  of  these.  i 

/ 

There  are,  of  course,  formal  guidelines  in  the  services  for  estab- 
lishing training  R&D  requirements,  which  are  described  in  regulations  and 
instructions.  These  also  presumably  would  apply  to  CGTU  training  R&D 
requirements.  In  the  case  of  the  Army  there  also  are  well-defined  pro- 
cedures for  systematically  collecting  Human  Resources  Needs  (HRN's)  and 
prioritizing  them  in  terms  of  an  annual  work  program  statement  in  meet- 
ings with  the  ARI,  TRADOC,  and  field  agencies,  which  result  in  a 
work  program.  (This  process  is  different  in  the  Army  for  hardware  R&D 
requirements;  the  coordinating  agency  is  the  Project  Manager  for  Training 
Devices.)  Somewhat  comparable  procedures  exist  in  the  Navy  and  Air  Force, 
although  they  appear  to  be  considerably  less  structured  in  the  Navy. 

Since  CGTU  training  R&D  is  receiving  strong  command  attention  in 
TRADOC,  it  therefore  could  be  in  a position  of  relatively  higher  priority 
when  it  comes  to  the  allocation  of  resources  to  training  R&D  requirements, 
provided  this  thrust  was  also  supported  by  FORSCOM.  A significant  pro- 
portion of  these  resources  has  come,  in  the  past  several  years,  from  OMA  , 

funds,  and  represents  TRADOC  R&D,  in  distinction  to  ARI  R&D.  (A  list  of 
these  projects  was  given  above.) 

Responses  from  the  other  services  were  too  general  on  this  point  of 
priorlzation  to  allow  comment,  other  than  that  expressed  needs  of  users 
seem  to  drive  resource  allocation  to  applied  R&D  at  some  levels.  It 
appears  that,  in  the  case  of  the  Navy,  these  needs  are  expressed  primarily 
to  the  Naval  Personnel  Research  and  Development  Center  (NFRDC)  and  that 
this  initiates  a dialogue  in  which  requirements  are  more  clearly  delineated 
and  balanced  against  resources  available  to  the  concerned  agencies.  It  is 
likely  that  this  kind  of  dialogue  does  actually  go  on  between  R&D  elements 
and  users  elsewhere, and  that  through  such  dialogues,  effective  resource 
allocation  can  occur,  provided  there  are  resources  to  allocate  from  block 
funding  from  higher  places.  In  this  regard,  TRADOC  estimated  that  the 
amount  of  CGTU  training  R&D  funds  available  should  be  several  times  that 
which  is  being  expended  at  present.  In  support  of  this  contention,  TRADOC 
listed  21  areas  for  which  critical  CGTU  training  requirements  exist  but 
no  work  is  being  done.  (We  assume  HRN's  have  been  submitted.) 

Critical  Research  Needs 


1.  Tank  Gunnery  Training  Program 

- Improved  Scoring  Procedures  for  Tank  Gunnery  (ARI) 
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- Tank  Gunnery  Proficiency  Maintenance  Program  (ARl) 

- To  define  Tank  Crew  Performance  Standards  and  how  to 
train 

2.  Rifle  Squad  Tactical  Training  Program 

3.  Combat  Unit  Evaluation 

- For  units  with  and  without  MILES  or  REALTRAIN 

4.  Refine  REALTRAIN  Eng  Sim  Techniques 

- Expand  to  LAW,  DRAGON 

5.  Validation  of  UPAM 

6.  Weapon  Systems  Effectiveness  Baseline  Data 

- Tank  Gunnery 

- Small  Arms  (Ml6,  M6o,  M203,  Cal  .50) 

- Anti-Tank  Systems 

- Small  Arms  for  Air  Defense 

7.  CPX  Control  Game 

8.  Rifle  Company  Anti-Armor  Training  Program 

9.  Ml6  Rifle  Marksmanship  Training  Program 

10.  Laser  Engagement  Simulation  for  Small  Unit  Tac  Tng 

- Mix  of  MILES,  REALTRAIN  and  Alternate  Tng  Methods 

11.  Mortar  Platoon  Training  Program 

12.  Development  of  Improved  Battalion  CPX 

13.  Improved  Control  System  for  FTX 

- Follow-up  to  TWAES 

- Indirect  Fire  Simulation 

14.  Combat  Unit  Performance  Requirements  and  Standards 

- AR  220-1  (ARTEP) 

15.  Simulation  Effects  of  Model  Plans  for  Air  Defense  Tng 

16.  Rifle  Company  Air  Defense  Training  Program 
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IT.  Tag  Lit  use  in  Unit  Training 

18.  Tng  Lit  Evaluation 

19.  Impact  of  Tng  Lit  on  Wpns  System  Eft 

20.  Expansion  of  REALTRAIN  to  Platoon  and  Company 

21.  Reserve  Component  Model  Training  Programs 

Discussion  in  terms  of  how  the  system  of  establishing  R&D  require- 
ments could  be  improved  contained  a number  of  suggestions  by  the  services. 
Most  of  these  boil  down  to  procedures  for  better  integration  of  require- 
ments into  overall  programs  concerned  with  major  areas  or  problems,  better 
communication  between  the  R&D  community  and  the  training  community,  the 
development  of  methods  for  cost-avoidance  predictions  for  proposed  re- 
search requirements,  a continuous  rather  than  a once-a-year  system  for 
submission  of  research  requirements  to  permit  more  flexibility  in  re- 
sponse to  these  requirements,  and  requirements  generation  based  on 
quantitative  analyses  of  present  training  effectiveness  of  procedures  and 
systems . 

These  suggestions,  if  implemented,  presumably  would  lead  to  better 
R&D  for  the  R&D  dollar,  through  more  effective  allocation  of  resources 
on  a more  timely  basis  and  concentration  on  programmatic,  integrated 
projects  more  likely  to  have  high  payoff  in  the  context  of  systems- 
effectiveness  baseline  data. 

There  evidently  are  no  formal  or  informal  procedures  for  evaluating 
the  efficacy  and  efficiency  of  the  CGTU  training  R&D  requirements  generating 
process,  thus  the  discussions  of  how  it  might  be  improved  remain  speculative. 

Interservice  coordination  of  resource  allocation  for  OGTU  training 
R&D  requirements  was  said  to  occur  through  informal  relationships  among 
the  different  agencies  involved,  and  formally  through  the  Instructional 
Exchange  Subgroup  of  the  Interservice  Training  Review  Board.  It  is  not 
clear,  however,  how  effective  this  board  is,  or  the  extent  to  which  the 
R&D  community  is  represented  in  its  deliberations. 

Several  methods  for  maintaining  contact  with  the  operationsl  environ- 
ment were  described  by  the  R&D  agencies.*  CGTU  training  R&D  is  peculiarly 
demanding  in  this  respect,  since  in  many  cases  it  can  only  be  done  in  the 
operational  environments  or  in  simulators,  in  distinction  to  laboratories. 
R&D  personnel  who  would  do  this  research  are  forced  to  work  with  operational 
personnel  and  to  become  familiar  with  these  environments. 


*Data  presented  to  the  Task  Force  on  the  relationships  of  the  R&D  and 
user  communities  are  given  in  Appendix  8-4. 


j. 


8.6  APPLICATION  AND  IMPLEMENTATION  OF  OGTU  TRAINING  TECHNOLOGY  R&D 

As  pointed  out  earlier,  TRADOC  is  possibly  in  a unique  position  to 
insure  implementation  and  institutionalization  of  R&D  through  control 
over  training  and  doctrine  publications  and,  in  the  future,  proficiency 
standards  for  units.  The  most  effective  procedures  for  implementation 
of  R&D  otherwise  were  described  in  a review  of  HumRRO's  history.  In 
addition  to  maintaining  field  offices  and  a research  organization  closely 
tied  to  all  levels  of  the  Army,  research  projects  that  were  successfully 
implemented  tended  to  fit  into  the  climate  of  the  times  with  respect  to 
user  requirements,  and  did  not  require  too  radical  a change  in  the  user's 
environment. 

The  R&D  community  generally  does  seem  to  be  recognizing  that  it 
must  be  concerned  with  implementation  and  is  taking  this  responsibility 
more  seriously,  having  found,  too,  that  successful  implementation  is 
professionally  satisfying.  There  also  was  exhibited  a sensitivity  to 
the  need  for  a continual  dialogue  with  the  consumer  throughout  the  life 
of  the  project.  This  marks  a definite  change  in  emphasis  with  respect 
to  the  way  products  of  R&D  often  were  handled,  say,  ten  years  ago,  and 
this  should  be  recognized  in  the  funding  categories.  That  is,  there 
should  be  more  flexibility  in  allocating  6. 1-6.4  funds  to  allow  for  imple- 
mentation by  the  original  researcher,  rather  than  relying  on  handover  of 
promising  6.1  research  to  6.2,  then  to  6.3,  etc.  This  is  more  a system 
for  assuring  that  good  research  falls  through  the  cracks  in  the  floor, 
rather  than  being  handed  over  to  someone  else  who  is  going  to  implement 
it.  Institutional  signs  of  this  sensitivity  are  represented  in  the  Train- 
ing Analysis  and  Evaluation  Group  (TAEG)  in  the  Navy,  and  in  the  Combat 
Arms  Training  Board  (CATB)  previously  mentioned.  Both  of  these  have  inter- 
facing roles  between  the  R&D  and  the  user  communities.  No  similar  group 
was  evident  in  the  Air  Force. 

Several  examples  of  successful  implementation  cited  included  REALTRAIN, 
UTRAIN,  the  guidebook  for  the  development  of  Army  training  literature  (Army) 
NPRDC  work  with  the  S-3A  and  P-3C  aircraft,  with  TACDEW  and  the  Marine 
Corps  TWAES  (Navy);  application  of  the  ISD  to  the  A-4  program  and  the  SAT/ 
ISD  approach  to  the  B-l  bomber  development  (USAF).  Most  of  these  projects 
really  are  still  in  progress. 

A few  examples  of  unsuccessful  implementation  of  team  training  re- 
search cited  were  attributed  to  untimeliness,  inappropriate  resources,  or 
shifts  in  the  operational  situation  between  conception  and  delivery.  A 
more  frequently  cited  deficiency  was  the  failure  altogether  to  implement 
promising  research  results.  The  following  are  examples  cited  by  TRADOC: 

"Over  the  past  two  decades  excellent  research  occurred  in  the 
area  of  collective  training.  The  HumRRO  evaluations  of  squad  train- 
ing in  1955  and  again  in  1965  were  quite  good.  Each  articulated 
a program  for  training  a rifle  squad  using  training  methodology 
beyond  that  seen  anywhere  else  in  the  Army.  However,  these  programs 
and  other  successful  efforts,  such  as  the  Small  Independent  Action 
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Force,  had  no  impact  on  the  Army  in  the  field.  It  is  only 
recently,  following  the  report  of  the  Board  for  Dynamic  Train- 
ing, and  a slight  increase  in  emphasis  in  the  Army  Research 
Institute,  that  the  results  of  research  have  had  any  impact 
on  unit  training." 

8.7  CONSIDERATION  (ANALYSIS  AND  EVALUATION)  OF  ALTERNATIVE  MANAGEMENT 

APPROACHES  AND  STRUCTURES  ( COST- EFFECTIVENESS  CRITERIA) 

It  is  evident  that  CGTU  Training  Teclinology  R&D  has  several  roles 
to  fulfill  in  relation  to  the  commands,  whether  operating  or  training, 
and  therefore  that  the  management,  content,  and  application  of  this 
R&D  must  be  sensitive  to  these  multiple  roles.  The  R&D  projects  described 
by  the  different  service  laboratories  can  be  placed  into  the  following 
categories. 

Personnel  Subsystem  Support  of  New  Weapon  Systems 

The  S-3A  project,  (NPRDC)  is  an  example.  The  requirements  for  R&D 
are,  essentially,  to  develop  a training  package  for  the  user.  This  in- 
volves using  some  relatively  standard  procedures  to  do  the  task  analyses, 
to  organize  subject  matter,  and  to  develop  measuring  instruments,  plus 
assembling  appropriate  media  and  staff  for  implementation.  To  the  extent 
that  the  media  are  new  and  untried  or  the  weapon  system  includes  new  or 
troublesome  man-machine  interfaces,  this  kind  of  support  effort  may  in- 
volve some  additional  R&D.  Otherwise,  it  is  highly  useful  sythesis  of 
available  technology.  Because  it  necessarily  requires  close  cooperation 
and  interaction  between  R&D  and  user  groups,  is  done  at  the  user's  site, 
in  his  environment,  involves  his  personnel,  and  usually  continues  until 
the  training  package  has  been  installed  and.  evaluated.  This  kind  of  R&D 
can  be  very  effective  (if  successful)  in  promoting  dialogues  between  re- 
search and  user  groups  which  lead  to  other  cooperative  efforts.  Under 
these  circumstances,  R&D  requirements  generation  starts  with  the  user, 
but  evolves  out  of  the  initial  dialogues  between  R&D  personnel  who  have 
specialized  knowledge  about  training  technology  to  contribute,  and  user, 
who  contributes  the  weapon  system  and,  usually,  the  funds. 

Innovative  Applications  of  New  or  Old  Technology 

The  various  REALTRAIN  projects  originated  by  a contractor,  and  now 
pursued  by  ARI  are  examples.  This  kind  of  R&D  adds  some  new  element  to 
a training  environment  that  immediately  results  in  dramatic  improvements 
in  training  processes  and  outcomes.  (In  the  case  of  REALTRAIN,  the  tele- 
scopes and  Identifying  numbers  on  targets  enabled  training  to  become  a 
competitive  interaction  between  the  units  engaged  without  use  of  a canned 
scenario.  Thus,  training  became  a game  that  could  be  won  or  lost  by 
either  side.)  This  kind  of  R&D  involves,  first  of  all,  creative  imagina- 
tion in  modifying  familiar  elements  on  the  user's  home  grounds  for  initiat- 
ing a tryout,  and  the  resources  for  carrying  through  to  an  evaluation. 

This  involves  quite  different  requirements  generation,  management, 
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and  implementation  techniques.  First  of  all,  there  must  be  the  bright 
idea  and  the  context  to  stimulate  it.  Bright  ideas  spring  from  bright 
minds,  and  cannot  be  ordered  up  on  demand  by  OPNAV  Instructions,  Army 
or  Air  Force  Regulations,  or  similar  bureaucratic  fiats.  The  bright 
idea  might  never  occur  if  these  were  the  only  stimuli.  Second,  the 
user  community  may  be  indifferent  or  hostile  to  the  bright  idea.  Its 
support  and  funds  are  not  assured  from  the  beginning.  There  is  a risk 
that  the  bright  idea  will  die  a quick  death,  or  else  that  it  will  take 
years  until  conditions  in  the  user  community  are  auspicious  for  a tryout. 
This  kind  of  R&D  would  seem  to  be  dependent  upon  the  R&D  community  for 
requirements  generations,  initiation,  management,  funding,  and  implementa- 
tion. It  follows  that  the  R&D  community  must  have  the  unfettered  re- 
sources, and  the  initiative,  and  the  bright  minds  to  do  this  kind  of  re- 
search. The  present  R&D  block- funding  thrust  would  seem  to  be  a reflec- 
tion of  this  view.  Since  creative  imagination  is  needed  in  all  cate- 
gories of  CGTU  training  research,  block- funding  should  be  supported  by 
taxonomic  and  systems  analyses  of  CGTUS  and  CGTU  training,  leading  to 
programmatic  research  plans  which  identify  the  problems  and  which  match 
the  resources  to  the  problems,  instead  of,  as  is  the  present  situation, 
matching  the  problems  to  the  resources. 

Effective  Utilization  of  Existing  Technology 

The  embedded  training  project  (ARI)  is  an  example.  The  Navy’s 
Mobile  Integrated  System  Trainer,  Evaluator,  and  Recorder  ( MISTER ) is 
another.  MISTER  is  a trailer-sized  package  of  data-processing  and  other 
technologies  that  can  be  used  as  a dockside  add-on  to  control  CGTU 
training  with  the  ships'  existing  systems. 

In  this  type  of  R&D,  a resource  in  the  training  environment  is  put 
to  more  effective  use  or  technologies  are  added  to  this  environment.  The 
digital  computers  in  some  time-sharing  and  data-processing  systems  may 
be  used  for  student  monitoring,  data-recording  and  analysis,  and  adaptive 
instructional  scheduling.  Digital  computers  are  used  in  weapon  systems 
and  tactical  simulators  to  help  reproduce  elements  in  operating  environ- 
ments. This  does  not  automatically  assure  that  the  simulators  are  used 
most  effectively  for  training,  even  though  the  data-processing  elements 
for  performing  the  above  instructional  functions  may  be,  or  could  easily 
be  made,  available.  The  requirements  in  this  case  include  development 
of  a support  package  for  insuring  effective  utilization  of  the  simulator 
and  for  educating  the  user  to  use  it.  In  this  case,  requirements  do  not 
necessarily  come  from  the  user.  Again,  there  is  likely  to  be  indifference 
or  hostility  in  this  community  for  the  concept.  And,  the  history  of  this 
R&D  indicates  that  improvements  are  temporary.  Once  the  R&D  group  imple- 
ments the  package  and  leaves,  simulator  utilization  tends  to  drift  back 
toward  inefficiency.  The  management  of  this  kind  of  R&D,  from  require- 
ments generation  to  evaluation  is  likely  to  fall  on  the  R&D,  not  the 
user  community. 

A serious  problem  in  this  regard  is  the  fact  that,  since  procurement 
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of  hardware  for  simulators  often  is  divorced  from  the  part  of  the  R&D 
community  concerned  with  instructional  processes,  implementation  of 
existing  instructional  technology  in  these  simulators  is  rare. 

R>  search  on  CGTU  Training  Parameters  and  Variables 

The  plans  of  the  NPRDC  for  initiating  a unit  training  testbed  is 
an  example.  This  kind  of  R&D  requires  a critical  mass  of  resources 
and  staff,  and  the  necessary  cooperative  participation  of  the  user  com- 
munity for  doing  systematic  research  on  the  pervasive  problems  of  CGTU 
training.  It  must  be  done  on  a large  enough  scale,  and  for  a long  enough 
time  if  it  is  to  converge,  through  successive  iterations,  on  general 
principles  and  methods  applicable  in  generic  categories  of  CGTU  training. 

It  should  be  pointed  out  that  the  existing  simulators  for  fleet  training 
(Navy)  and  for  air  crew  training  (USAF)  would  be  good  candidates  for 
starting  this  cooperative,  symbiotic  relationship  between  user  and  R&D 
communities.  In  this  kind  of  R&D,  which  really  does  not  exist  as  yet 
for  CGTU  training,  the  R&D  and  the  user  community  must  establish  a sym- 
biotic relationship  in  which  each  contribute  their  unique  resources 
and  expertise  toward  reaching  a common  objective.  Requirements  would  be 
generated  from  a systems  analysis  of  training  processes  and  from  taxonomic 
analyses  of  CGTU's.  Some  of  these  general  systems  requirements  are  dis- 
cussed below,  as  a way  of  illustrating  their  nature,  with  no  thought  of 
an  exhaustive  treatment  of  the  subject. 

Instructional  System  Analysis  and  Design.  Procedures  for  designing 
instructional  systems  have  been  developed  by  R&D  and  are  being 
applied  in  some  of  the  services.  The  ISD  and  SAT  prescriptions 
are  examples  intended  to  be  broadly  applicable.  The  design  of 
the  AIS  is  an  example  of  an  instructional  systems  analysis  done 
for  one  specific  application,  for  the  USAF  at  Lowry  AFB.  So  far, 
however,  these  system  analyses  tend  to  be  applied  to  individual 
rather  than  CGTU  training. 

Two  things  can  be  said  about  these  prescriptive  guides.  Like  any 
other  prescriptions,  they  can  be  seen  as  busywork  laid  on  the  training 
community,  and  they  are  just  first  approximations  to  analysis  and 
control.  The  existence  of  SAT/lSD  methods  should  not  foreclose  continued 
R&D  on  systems  analysis  of  training,  oriented  toward  defining  systems 
with  stronger  control  over  inputs,  processes,  and  outcomes  for 
CGTU  training. 

CGTU  Training  Objectives.  A great  deal  of  R&D  has  been  done  on  how 
to  define  training  objectives  for  individualized  training.  Not  so 
much  has  been  done  for  team  training  objectives.  The  procedures  to 
follow  in  doing  this  should  be  concerned  inside  the  unit  with  the 
intra-  and  inter-team  responsibilities  of  each  crew  member  which 
involve  interactions  with  other  crew  members  and  units.  Although 
many  of  these  are  prescribed  by  tactical  doctrine,  these  formal 
prescriptions  tend  to  be  quite  general.  Interpersonal  interactions  in- 
volve considerations  of  how  much  of  each  man's  Job  other  team  members 


should  know,  and  communicative  and  coordinative  skills  at  "meta- 
performance" levels.  That  is,  at  the  performance-monitoring  control  and 
self-organizing  levels,  which  maintain  CGTU  performance  during  exer- 
cises and  which  are  responsible  for  the  growth  of  team  proficiency. 
Outside  the  CGTU,  there  is  the  critically  important  requirement 
to  continually  redefine  the  objectives  of  teams,  at  all  levels,  in 
terms  of  new  weapons  and  likely  next  wars,  (it  can  be  assumed 
that  this  does  go  on,  that  it  is  an  integral  process  in  military 
institutions,  and  that  the  appropriate  kinds  and  numbers  of 
professionals  are  devoting  their  professional  brains  to  identifying 
these  requirements,  But,  history  does  not  entirely  support  this 
assumption. ) 

Dynamics  of  Group  Learning  and  Group  Performance.  When  is  a student 
learning  team  performance  skills  in  distinction  to  individual  skills? 

What  characteristics  of  group  situations  in  general  facilitate 
or  interfere  with  the  individual  team  member's  learning?  What  are 
the  different  team  structures  and  what  are  the  effects  of  each  on 
learning  by  individual  members?  It  may  be  team  exercises  present  very 
different  opportunities  for  learning  and  may  have  widely  different 
effects  on  learning  for  different  teams.  TRADOC  noted,  for  example, 
that  some  collective  training  procedures  used  in  the  Army  really 
employed  the  collectives  to  train  a few  leaders,  without  correspondingly 
effecting  the  proficiency  of  other  individuals  in  the  unit. 

The  kinds  of  individual  behaviors  which  in  combination  mean  the 
difference  between  team  performance  and  a group  of  individuals  performing 
at  the  same  time  deserves  additional  R&D  attention.  It  would  be  useful, 
in  this  regard,  to  investigate  the  approaches  to  the  treatment  of 
group  dynamics  in  team  training  in  the  different  services.  An  Army 
survey  of  training  in  the  British  Army  (1973)  revealed  a quite  different 
approach  than  is  common  in  our  services;  one  which  the  analyst 
evidently  felt  was  superior  in  concept,  and  cost-effectiveness  of 
results,  although  not  entirely  applicable  in  the  U.S.  Army  structure.* 

Instructional  Methods,  Materials,  and  Media.  The  standard  paradigm  for 
team  training  calls  for  giving  a team  some  preliminary  instruction, 
putting  it  into  a real  or  simulated  operational  environment  and  letting 
it  try  to  perform,  then  debriefing  it.  How  can  this  paradigm  be  improved? 
The  Army  is  testing  some  relatively  simple,  yet  striking  innovations 
developed  by  R&D.  REALTRAIN  is  an  example.  The  project  to  use  laser 
technology  to  develop  the  Laser  Engagement  System  is  another.  The 
application  of  SAF/lSD  principles  to  the  A-U  and  A-7  training  (USAF) 
is  another.  These  techniques  provide  elements  ordinarily  missing 
in  unmodified  operational  environments  to  create  effective  training 
environments.  The  point  made  by  these  examples  is  that  good  R&D  directed 
to  improving  instructional  methods,  materials,  and  media  could  have 
high  payoffs. 


* The  survey  of  training  in  the  British  Army  (1973)  is  presented  in 
Appendix  8-5. 
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Simulators . Some  types  of  CGTU  training  are  so  costly  that  the 
operational  situation  cannot  be  the  primary  medium  for  continuing 
CGTO  improvement  or  for  maintenance  or  proficiency.  The  current 
energy  crisis  in  the  United  States  has  definitively  moved  the 
"too  costly"  threshold  higher,  with  resulting  impact  on  more  types 
of  CGTU  training,  the  obvious  example  being  air  crew  training. 

Simulators  have  been  common  fixtures  in  individual  training  for  many 
years.  The  technology  for  producing  high  fidelity  of  simulation  is 
the  basis  of  a big  business  today.  However,  it  appears  that  the  most 
effective  uses  of  these  simulators  have  received  next  to  no  R&D 
emphasis.  It  was  noted  above  that  differences  in  the  management  of 
simulator  procurement  and  of  instructional  methods  R&D  usually  pre- 
cludes getting  instructional  technology  designed  into  these  devices. 

Performance  Measures . The  whole  area  of  performance  training,  and 
especially  CGTU  training,  is  in  need  of  objective  measures  to  apply 
during  and  at  the  end  of  training.  Measures  of  team  performance  are 
especially  necessary,  but  measures  of  individual  performance  in  the 
team  context  are  required  as  well,  since  it  is  essential  to  know  how 
individual  performance  contributes  to  team  success.  This  has  been  an 
intractable  problem.  The  reasons  seem  to  be  the  difficulties  of 
observing  the  subleties  of  intrateam  interactions,  the  great  cost  of 
recording  data  describing  these  interactions,  the  nonobvlous  relation- 
ships between  performance  processes  and  performance  products,  and 
the  inaccessibility  of  teams  to  prolonged  study  and  analysis. 

Feedback  Models.  Feedback  can  be  classified  in  various  ways;  as  error- 
correcting,  as  reinforcing,  as  positive,  as  negative,  etc.  Several 
types  of  feedback  are  essential  for  effective  training.  Training  managers 
need  feedback  about  how  well  the  training  system  is  functioning  to  produce 
the  desired  product,  so  that  they  can  make  adjustments  to  the  system. 
Students  and  teams  need  feedback  about  the  adequacy  of  their  performance. 
They  also  need  feedback  from  the  operations  on  equipment  or  on  less 
structured  interfaces,  e.g.,  tactical  situations,  that  verifies  or 
indicates  weaknesses  in  their  understanding  of  these  features. 

The  point  is  that  the  uses  and  effects  of  feedback  in  team  training 
are  likely  to  be  subtle,  diverse,  and  important.  Despite  all  the 
attention  the  concept  has  received  in  the  literature  of  learning  and 
training,  it  seems  not  to  have  been  analyzed  in  depth  nor  has  its  role 
in  process  control  models  of  training  been  fully  explored. 

CGTU  Training  Effectiveness  and  Cost  Effectiveness  Measures  and  Models. 
This  is  an  aspect  of  CGTU  training  that  seems  not  to  have,  until  recently, 
been  a major  concern  either  of  the  R&D  or  the  training  communities 
except  in  very  gross  terms.  Costs  of  CGTU  training  are  undoubtedly 
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difficult  to  establish.  It  is  important  to  recognize,  too,  that  a 
major  percentage  of  CGTU  training  is  not  formally  identified  as 
training.  It  occurs  during  operations,  and  its  costs  are  embedded 
in  those  costs.  It  would  seem  that  this  aspect  of  CGTU  training  will 
require  a rather  massive  effort  to  treat  successfully. 

External  Influences  on  CGTU  Training.  CGTU  training  is  concerned  with 
teaching  specific  individuals  to  work  together  as  a team.  Some  teams 
are  better  than  others  because  of  the  fortuitous  combination  of  the 
individuals  in  them.  Changing  the  specific  members  of  a team  will 
affect  the  performance  of  the  team.  This  may  be  more  critical  for 
some  teams  than  others,  depending  on  the  degree  of  interrelatedness 
of  team  members  and  the  margins  for  errors  in  processes  that  affect 
team  output.  The  question  is,  how  much  does  the  temporary  nature 
of  team  membership  in  the  services  attenuate  the  positive  effects 
of  training.  Or,  to  put  it  more  bluntly,  is  the  personnel  system 
working  against  the  training  system?  For  example,  an  Army  tank 
battalion  commander  reported  b-0 'jo  turnover  in  his  tank  crews  every 
90  days.  How  can  he  expect  to  reach  acceptable  levels  of  team 
proficiency  under  these  conditions? 

Since  the  training  system  is  embedded  in  the  personnel  system, 
the  latter's  effects  on  the  training  system  should  be  studied.  Officer 
selection  and  rotation,  and  enlisted  distribution  and  assignment  might, 
in  some  cases,  be  negating  or  at  least  attenuating  the  effects  of 
training,  thereby  either  increasing  the  costs  or  reducing  proficiency 
below  levels  that  training  otherwise  could  achieve.  In  any  case,  the 
two  systems  are  obviously  intertwined  and  therefore  their  effects  on 
each  other  must  be  analyzed  and  the  methods,  procedures,  and  objectives 
of  each  must  be  coordinated. 

To  go  a step  further,  training  management,  personnel  management, 
and  hardware  design  management  should  be  coordinated,  for  maximum 
effective  use  of  the  available  funds  for  producing  deliverable  fire- 
power. Otherwise,  these  instrumentalities  will  work  at  cross  purposes, 
and  isolated  training  R&D,  personnel  R&D,  or  hardware  R&D  will  be 
suboptimizing  in  its  effects.  The  requirement,  and  an  encouraging 
start  in  that  direction,  is  noted  in  the  Air  Force  PMS  and  the  AFHRL 
descriptive  approaches  to  coordinating  training,  job  aids,  and  hardware 
design.  Most  of  the  representatives  of  the  R&D  community  commented  on 
this  requirement  to  treat  all  of  these  major  elements  in  the  equation  in 
an  integrated  fashion. 

Process  Control  Models.  All  training,  including  CGTU  training,  has 
characteristics  analogous  to  industrial  processes.  There  are  inputs,  pro- 
cessing operations,  measurements  and  quality  inspection,  feedback  (as 
noted  above)  adjustments  in  processes  and  inputs,  and  outputs.  Although 
the  raw  material,  human  beings,  takes  an  active  part  in  the  processing 
by  using  its  own  self-organizing  processes,  and  effects  of  training  pro- 
cedures are  neither  as  precise  nor  as  easy  to  observe  as  in  industrial 
processes,  it  would  seem  that  appropriate  mathematical  process  control 
models  and  procedures  could  be  derived  from  the  voluminous  body  of 
knowledge  on  the  subject,  and  used  to  gain  better  control  over  training 
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processes  and  training  outcomes.  This  has,  in  fact,  already  been  done 
on  a limited  scale  in  individual  training  controlled  by  computers. 

However,  there  was  little  or  no  indication  in  the  responses  from  the 
services  and  from  the  R&D  community  supporting  the  services  that  there 
currently  is  systematic  R&D  either  on  CGTU  taxonomy,  from  the  stand- 
point of  different  requirements  for  training  methods,  or  on  the  develop- 
ment of  process  control  models  to  serve  as  suitable  frameworks  for  gain- 
ing better  control  over  team  training  variables.  Yet,  these  structures 
are  fundamental  to  organization,  integration,  and  allocation  of 
R&D  resources,  as  well  as  being  essential  as  sources  of  benchmark 
measures  of  progress  over  the  years. 

8.8  CONCLUSIONS 

1.  Technically  and  financially,  and  unlike  individual  training, 

CGTU  training  is  embedded  in  the  operating  forces — it  is  the  collective 
training  of  elements  of  those  operating  forces.  Depending  on  the  cir- 
cumstances, what  these  forces  do  may  be  defined  as  training  or  as  operating. 
Assiimptions  can  be  made  that  personnel  learn  while  operating,  and 

that  operating  is  therefore  training.  This  assumption  is  only  partly 
true.  Some  members  of  the  force  may  be  learning  while  operating.  Others 
may  not  be  learning.  This  circumstances  of  embeddedness  made  it  difficult 
to  identify,  for  the  purposes  of  this  study,  what  the  services  do  re- 
cognize as  CGTU  training,  or  to  obtain  corollary  data  on  students  loads  and  train- 
ing costs.  After  discussions  with  the  services'  representatives,  it  was 
agreed  that  the  scope  of  CGTU  training  would  be  limited  to  that  in  which 
a formally  recognized  training  syllabus  is  used,  and  which  is  conducted 
in  formally  recognized  courses.  Everyone  in  these  discussions  agreed 
that,  although  this  definition  would  make  it  possible  to  supply  reliable 
information,  it  would  exclude  a very  large  training-while-operating  domain- - 
only  the  tip  of  the  iceberg  above  water.  CGTU  training  costs  have  not 
been  included  to  date  in  the  annual  Military  Manpower  Training  Reports . 

This  results  in  less  visibility  for  these  costs,  which  must  be  very  great 
by  any  method  of  reckoning. 

2.  CGTU  training  is  managed  differently  than  individual  training. 

This  is  potentially  inefficient  because  assignments,  schedules,  train- 
ing procedures,  and  objectives  may  not  be  well-coordinated  between  the  two 
and  could  result  in  overlap  or  gaps  with  consequent  inappropriate  use  of 
training  resources. 

3-  Despite  the  magnitude  of  CGTU  training  in  the  services,  there  is 
very  little  R&D  on  CGTU  training  at  the  present  time.  Also,  there  are  marked 
differences  among  the  services  with  regard  to  stated  requirements  for  CGTU 
training  R&D.  The  Army  (TRADOC)  is  currently  emphasizing  the  need  for  and 
importance  of  Training  Technology  R&D  in  this  area. 

4.  Relatively  recent  advances  in  hardware  technology,  such  as  the 
laser,  the  digital  data-processing  system,  and  large-scale  integration  (LSI) 
of  digital  circuits,  constitute  potentials  for  improving  some  types  of 
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CGTU  training.  Lasers  can  reduce  the  costs  of  training  by  providing 
low-cost  fire-control  simulators.  Digital  data  processing  systems  can 
be  used  to  obtain  control  over  training  processes.  LSI  devices  can  provide, 
through  micro-processors  and  minicomputers,  the  same  kind  of  revolutionary 
change  in  control  and  computational  applications  that  they  are  making  in 
the  civilian  sector.  They  offer  great  promise  for  similar  impact  on 
computer-based  instruction  and  on  certain  types  of  simulators. 

5.  There  is  a wide  range  of  requirements  for  CGTU  training  R&D  from 
(a)  routine  but  important  servicing  of  user  needs  and  R&D  on  training-system 
variables  to  (b)  the  generation  and  nurturing  of  bright  ideas  that  may 
offer  substantial  improvements  in  performance  and/or  reductions  in  cost. 


8.9  RECOMMENDATIONS 

1.  Initiate  systematic  R&D  to  develop  a taxonomy  of  operational  force 
elements  (crews,  groups,  teams,  and  units),  and  on  methods  for  controlling 
training  variables  in  the  context  of  process -control  models.  This  R&D 
should  have  first  priority  to  establish  a framework  for  subsequent,  pro- 
grammatic R&D  on  CGTU  training. 

2.  Establish  CGTU  training  R&D  testbeds  in  all  four  services,  as 
cooperative  efforts  between  R&D  and  user  communities.  Provide  the  necessary 
critical  mass  of  recources  and  continuity  of  effort  to  develop  more 
cost-effective  ways  of  training  the  different  kinds  of  operating-force 
elements  (CGTU's)  characteristic  of  each  service. 

3-  Incorporate  instructional  technology  into  flight  and  other  simulators, 
to  improve  the  effectiveness  of  these  devices  for  training,  and  to  increase 
their  utility.  The  Training  Technology  R&D  elements  of  NPRDC  and  NTEC  (in 
the  Navy),  of  ARI  (in  the  Army),  and  of  AFHRL  (in  the  Air  Force),  should  be 
tasked  and  funded  to  develop  the  instructional  technology  and  the  delivery 
systems  to  be  used  with  these  simulators.  These  laboratories  should  also 
participate  in  the  initial  planning  for  the  simulators,  with  the  responsibility 
for  contributing  the  training  technology  implementation  and  utilization  plans. 

4.  Initiate  R&D  on  methods  for  identifying  the  influence  and  interaction 
of  the  present  systems  for  managing  training,  personnel,  and  hardware  design 
so  that  they  can  be  coordinated  to  prevent  or  reduce  suboptimization  effects 
on  CGTU  training  and  operations. 

5-  Organize  the  human  resources  laboratories  in  the  services  to  manage 
Training  Technology  R&D  centrally,  with  decentralized  R&D  operations  colocated 
with  CGTU  operational  training. 

6.  Training  Technology  R&D  agencies  in  the  services  should  examine 
interfaces  between  individual  and  CGTU  training  to  improve  coordination 
of  objectives,  methods,  scheduling  training  concepts,  and  funding. 
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GENERAL  DISCUSSION* 


9.1  TOPICS  NOT  STUDIED 

The  subject  matter  area  studied  by  the  Task  Force  was  very  broad; 
inevitably  there  was  a variation  in  depth  of  study.  Some  subjects,  such  as 
flight  simulators,  were  studied  extensively;  other  matters  were  given  less 
attention. 

As  indicated  elsewhere,  the  Task  Force  did  not  study  operational  train- 
ing or  operations.  Because  of  the  lack  of  data  and  because  the  primary 
charge  to  the  Task  Force  was  to  study  individual  training,  little  attention 
was  given  either  of  these  areas  although  they  are  recognized  as  extremely 
important  subjects  for  study  with  respect  to  training  technology.  Formal 
Crew/Group/Team/Unit  Training  was,  of  course,  studied  and  is  reported  on 
in  Chapter  8. 

A related  topic,  "On-the-job-training,"  (OJT)  was  also  considered 
outside  the  scope  of  the  study.  This  again  is  an  extremely  important  area 
with  large  costs,  both  in  dollars  and  readiness.  In  one  Air  Force  specialty 
for  which  these  costs  were  estimated,  flight  maintenance  specialists 
(AFSCk31Xl),  OJT  costs  were  $6000  and  technical  school  costs  for  the  12 -week 
course  were  $3200  per  man.**  Another  area  not  given  direct  attention  was 
training  of  the  Reserve  forces.  Consideration  of  Reserve  training  was 
included  in  some  of  the  substantive  investigations,  but  there  was  no  effort 
specifically  oriented  toward  Reserve  training. 

Except  in  certain  contexts,  for  example,  flying  training,  where  com- 
parisons were  made  with  commercial  airline  practices,  no  extensive  study 
was  done  by  the  Task  Force  of  training  technology  in  business  and  industry. 
However,  the  staff  did  a review  of  the  literature  on  training  technology  in 
business  and  industry,  including  a Navy  Training  Analysis  and  Evaluation 
Group  (TAEG)  report  on  commercial  contract  training.***  The  general  con- 
clusion of  the  TAEG  study  relative  to  the  present  report  was  that  DOD  train- 
ing was  as  prograssive  as  most  industrial  training  with  perhaps  better 
utilization  of  new  training  technology. 

A similar  literature  search  was  made  for  foreign  military  training 
technology  activities,  including  the  review  of  a number  of  unclassified 
Soviet  documents.  No  overall  analysis  was  made,  however,  and  only  specific 
items  were  cited,  for  example,  British  Army  training  practices.  Another  * 
area  given  only  cursory  attention  was  training  technology  activity  in 
non-DOD  government  agencies.  The  activities  of  the  Inter-Service  Training 


*Thomas  C.  Rowan. 

**Gary  R.  Nelson,  Robert  M.  Gay  and  Charles  Robert  Roll,  Jr.  Reducing 
Manpower  and  Personnel  Costs  in  Electronic  Maintenance:  Framework  and 
Recommendations^  WN-8544-ARPA.  January  197^,  p.  32. 

***D.  R.  Copeland,  et  al:  Analysis  of  Commercial  Contract  Training  Orlando, 
Flordla:  Training  Analysis  and  Evaluation  Group  Report.  197^7  No.  13-1. 
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Review  Board  (ITRB)  and  its  subsidiary  groups  are  clearly  of  relevance  to 
the  general  subject  of  this  Task  Force,  and  are  referred  to  on  several 
occasions  in  the  substantive  chapters.  The  Task  Force,  however,  did  not 
view  an  overall  examination  of  their  activities  as  being  within  its  charge. 

Except  in  isolated  cases,  the  quality  of  the  research  and  of  the  per- 
sonnel performing  it  were  not  studied  in  detail  nor  was  the  adequacy  of 
research  facilities.  A related  R&D  management  issue  is  the  proper  balance 
between  in-house  and  contractor  research.  This  issue  was  also  not  addressed 
in  a comprehensive  way.  In  fact,  it  was  often  difficult  to  determine  short 
of  direct  questioning  when  research  was  being  done  in-house  or  by  contract- 
ors. Perhaps  understandably,  some  research  managers  neglected  to  include 
in  descriptions  of  good  research  whether  it  was  being  done  on  contract  or 
was  being  done  by  in-house  laboratory  staff  members.  This  tendency  is 
regrettable  and  one  would  wish  that  the  system  were  so  structured  as  to 
reward  the  research  manager  as  much  for  recognizing  and  nurturing  good 
research  in  the  private  sector  as  it  does  in  rewarding  him  for  building  an 
in-house  research  organization. 

9.2  GENERAL  CONSIDERATIONS 

A number  of  issues  arose  in  more  than  one  of  the  functional  training 
areas  studies  by  the  Task  Force.  Some  of  these  are  peculiar  to  human 
resources  research.  Perhaps  the  most  notable  point  here  is  that  human 
resources  research  involves  people  and  while  portions  of  the  research  can 
be  carried  on  in  the  laboratory,  much  of  it  requires  the  participation  and 
cooperation  of  large  numbers  of  field  personnel.  This  leads  to  complica- 
tions not  always  understood  by  research  managers  accustomed  to  the  physical 
sciences  and  engineering.  Training  methods  that  have  been  effective  in  the 
laboratory  need  to  be  tested  and  evaluated  in  the  training  schools  and  in 
Operational  Commands.  This  requires  the  participation  of  students  at 
schools,  and  of  officers  and  troops  in  the  field  in  trials  which,  to  some 
extent,  must  compete  with  other  already  scheduled  activities.  The  way  this 
dilemma  is  resolved  inevitably  affects  the  thoroughness  with  which  new 
methods  of  training  can  be  evaluated  in  realistic  circumstances . It  is 
clear  that  this  is  an  area  in  which  improvements  are  possible  as  well  as 
desirable. 

Throughout  the  study,  the  importance  of  incentives  and  dis -incentives 
arose.  This,  of  course,  is  not  unique  to  human  resources  research  or,  for 
that  matter,  to  general  research,  but  it  is  clear  at  least  in  this  area 
that  the  system  as  it  exists  often  leads  to  situations  where  a decision- 
maker's own  personal  interest  is  contrary  to  what  is  in  the  best  interest 
of  the  government.  Examples  of  this  situation  were  observed  among  research- 
ers, among  operational  commanders,  training  commanders  and  program  managers. 
Gome  of  the  recommendations  of  the  Task  Force  address  this  problem  and  more 
will  be  said  about  it  t low. 

Encouraging  changes  are  taking  place  with  the  purpose  of  military 
training.  There  is,  for  example,  increasing  emphasis  on  how  well  a man 
does  a job  for  which  he  is  trained  rather  than  on  how  well  he  can  answer 
questions  about  the  job  in  a school  environment.  This  has  led  to  the 
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development  of  performance  tests  In  place  of  verbal  tests . The  performance 
tests  themselves  are  derived  from  a better  understanding  of  what  the  trainee 
is  expected  to  do  on  the  job.  A related  matter  is  the  emphasis  on  "how  to 
train"  versus  "what  to  train."  Much  of  the  research  in  previous  years  has 
been  on  training  technique.  There  is  a growing  recognition  that  the  content 
of  training  needs  more  attention  so  that  training  will  have  a more  direct 
relationship  to  where  the  pay-off  is:  performance  on  the  Job. 

In  each  functional  area  studied,  the  problem  of  "institutional  memory" 
arose.  There  is  clearly  a large  amount  of  inefficiency  and  expense  brought 
about  because  of  the  fact  that  DoD  structure  and  procedures  lead  to  ideas 
being  lost  with  expensive  reinvention  having  to  take  place.  Part  of  this 
problem  is  due  to  military  rotation  policy.  The  Task  Force  on  several 
occasions  was  told  by  military  officers  that  certain  practices  were  newly 
invented  although  the  practices  were  direct  derivations  of  earlier  research 
and  sometimes  were  in  use  in  other  parts  of  DoD.  One  instance  of  this  was 
the  Naval  Academy  Officer  who  briefed  the  Task  Force  on  the  Academy's  CAI 
system  being  unaware  that  this  system  had  grown  out  of  early  ONR  sponsored 
research.  Another  reason  for  the  institutional  memory  problem  is  reorgani- 
zation. Because  of  frequent  reorganization  combined  with  military  rotation, 
promising  research  results  often  are  forgotten  because  they  "fall  through 
the  crack."  Also  involved  is  the  "not-invented-here"  phenomenon.  Innovations 
are  rejected  only  to  reappear  later  when  the  same  pressures  that  originally 
gave  rise  to  the  change  reassert  themselves. 

In  addition  to  institutional  memory  problems  there  is,  of  course,  the 
problem  of  communicating  between  the  R&D  community  and  the  using  community. 

R&D  personnel  too  often  write  their  reports  for  other  researchers  and  the 
reports  consequently  either  aren't  understood  by  operations  people  or  are 
rejected  as  being  irrelevant.  R&D  personnel  need  to  do  a better  job  in 
communicating  and  they  need  to  be  more  concerned  about  how  the  results  of 
their  work  should  be  implemented. 

Another  finding  of  the  Task  Force  was  that  cost  effectiveness  played 
a rather  minor  role  in  Training  Technology  R&D.  There  appear  to  be  several 
reasons  for  this.  Certainly  one  of  the  important  ones  is  that  cost  data 
are  difficult  to  develop  and  effectiveness,  particularly  if  one  deals  with 
readiness,  is  difficult  to  measure.  Training  Technology  R&D  is  two  levels 
removed  from  performance  in  the  field.  It  is  difficult  enough  to  evaluate 
an  innovation  in  terms  of  training  variables;  relating  it  to  field  perform- 
ance criteria  is  more  difficult;  but  the  manager  needs  to  know  more  than 
the  relative  training  effectiveness  of  the  innovation.  He  needs  to  know 
about  long-term  retention  and  he  wants  answers  to  questions  like  the 
following:  Are  there  additional  savings  after  training?  What  costs  are 
there  attendant  to  implementation?  What  R&D  will  be  needed  to  confirm 
the  value  of  the  change?  Because  of  the  fact  that  most  proposed  changes 
in  training  approach  involve  a complex  of  factors,  it  is  often  difficult 
to  determine  exactly  what  aspect  is  responsible  for  a favorable  result. 

There  have  been  several  studies  comparing  the  effectiveness  of  Computer- 
Aided  Instruction  (CAI)  with  conventional  training  courses,  with  the  results 
generally  being  in  favor  of  CAI;  but  were  the  results  due  to  the  mode  of 
presentation,  or  were  they  due  to  the  careful  organization  of  the  material 
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that  was  required  for  CAI?  In  another  CAI  study,  unfortunately  almost  as 
an  afterthought,  a further  comparison  was  made,  this  time  between  the 
traditional  course  and  the  CAI  material  presented  in  scrambled  book  form 
for  individualized  instruction.  The  results  indicated  that  the  scrambled 
book  approach  was  about  as  much  an  improvement  over  the  conventional 
course  as  had  been  the  CAI  approach.  Clearly,  research  in  the  human 
resources  area  is  difficult  and  untidy  compared  to  the  activities  of  the 
physical  science  laboratory.  When  one  adds  complex  cost  considerations, 
the  situation  becomes  even  worse,  in  part  because  there  is  very  little 
econometric  talent  in  human  resources  laboratories . 

The  general  consideration  discussed  above  played  a part  in  all  phases 
of  the  Training  Technology  R&D  process,  in  requirements,  in  the  conduct 
of  the  research  and  in  its  implementation. 

The  Requirement  Process 

Each  service  has  a formal  process  for  establishing  and  validating  re- 
quirements. The  emphasis  of  the  formal  process  is  on  user-established  re- 
quirements. In  many  cases,  however,  the  researcher  often  informally  creates 
"need"  for  what  he  wants  to  do.  The  existance  of  the  informal  process  is 
not  entirely  bad;  total  control  of  R&D  requirements  by  the  user  has  several 
disturbing  implications.  The  user  is  likely  to  consider  everything  in  terms 
of  his  own  (narrow)  responsibility.  For  example,  the  recruit  training 
commander  wants  to  ensure  maximum  output  from  recruit  training.  A broader, 
cost-effectiveness  point  of  view  might  suggest  that  fewer  people  get  through 
initial  training  because  of  the  expense,  both  to  the  government  and  to  the 
individual,  of  later  failure.  Unf ortunately  the  long-range  Impact  of  recruit 
training  is  known  primarily  through  impressionistic  and  fragmentary  inform- 
ation . 

A second  implication  of  user  control  of  the  requirement  process  is 
emphasis  on  short-range  results  --  "Do  it  during  my  watch,"  an  understand- 
able though  regrettable  attitude.  A third  consideration  is  that  a strictly 
user-formulated  requirement  may  not  be  researchable . An  operational 
problem  often  needs  restatement  in  a larger  context  before  an  R&D  problem 
can  be  delineated.  What,  is  needed,  of  course,  is  dialogue  between  users 
and  R&D  personnel. 

A number  of  forces  bear  or  should  bear  on  requirements  other  than  the 
felt  needs  of  the  user.  If  training  R&D  requirements  can  derive  from  the 
analysis  of  training  as  a systematic  process,  the  resulting  program  is  likely 
to  be  more  meaningful.  Additionally,  the  impact  of  new  hardware  acquisition 
and  developments  in  other  fields  that  may  have  training  impact  need  to  be 
considered.  The  fact  that  lasers  exist  and  that  digital  microprocessors  are 
plunging  in  price  ought  to  influence,  and  does  influence,  in  an  informal 
way,  the  establishment  of  research  requirements.  The  often  disdained  "a 
solution  in  search  of  a problem"  should  not  be  ignored. 

What  is  needed  is  a close  working  relationship  between  R&D  personnel 
and  field  users  who  understand  on  an  operations  level  what  the  pressing 
problems  are.  The  Task  Force  recommendation  that  R&D  activities  be  colocated 


9-5 


with  training  and  operating  organizations  is  in  part  based  on  the  desir- 
ability of  early  involvement  of  R&D  personnel  in  translating  operational 
problems  into  R&D  questions.  Colocation  has  another  advantage  related  to 
the  requirements  process.  It  is  probably  fair  to  say  that  the  human 
resources  research  community  is  not  in  general  user  oriented.  There  are 
laudable  exceptions,  but  most  of  the  community  look  in  other  directions 
for  their  professional  rewards  --  toward  each  other  and  toward  the  academic 
community  with  its  emphasis  on  scientific  contribution  and  on  scholarly 
publications.  Exposure  in  the  field  to  real  life  problems  often  changes 
one's  attitude  with  a shift  of  interest  to  those  questions  that  have  the 
potential  of  high  practical  pay-off. 

9-3  IMPLEMENTATION  OF  RESEARCH  RESULTS 

Research,  by  its  nature,  does  nou  always  result  in  success.  In  the 
context  of  DoD  training  technology,  it  is  fair  to  define  success  as  imple- 
mentation and  use  in  the  field.  This  problem  of  implementing  and  institu- 
tionalizing an  innovation  is  a perplexing  one,  although  there  are  numerous 
pressures  to  innovate.  Some  budget-related  factors  are  a relatively  level 
DoD  budget,  inflationary  pressures  that  are  forcing  more  careful  attention 
to  all  aspects  of  costs,  and  the  greater  importance  of  manpower  costs 
brought  about  by  the  national  decisions  to  equalize  military  and  civilian 
pay  and  to  end  the  draft.  More  pressure  derives  from  the  energy  crisis; 
in  addition  to  the  costs,  the  need  for  self  sufficiency  in  energy  sources 
is  causing  pressure  to  reduce  the  use  of  fuel  in  training.  Also  involved 
are  command  pressures,  which  may  be  an  expression  of  the  above  plus  other 
factors  such  as  a basic  concern  about  readiness . 

The  barriers  to  sustained  implementation  are  many  and  varied.  Perhaps 
the  most  pervasive  is  the  reluctance  - not  unique  to  DOD  - to  change  the 
traditional  way  of  doing  things.  In  addition  to  having  traditions  like 
other  institutions,  the  DoD  training  establishment  has  other  features  that 
inhibit  change.  A general  emphasis  on  quick-fix  approaches  and  fluctuation 
in  financial  support  often  make  long-range  innovation  difficult.  The 
rotation  policy  sometimes  causes  an  innovation  to  be  unwanted  when  it 
finally  reaches  the  field  if  command  has  changed.  Because  of  previous  re- 
quirements to  cut  costs  by  reducing  training  time  and/or  increasing  course 
content,  training  commanders  are  often  reluctant  to  interrupt  their  activi- 
ties to  experiment  and  validate  training  technology  innovations.  This 
great  dependence  on  the  cooperation  of  field  personnel  as  has  been  mentioned 
earlier,  is  a characteristic  of  training  research. 

Clearly,  good  communication  is  needed  between  R&D  personnel  and  users 
if  implementation  of  research  results  is  to  occur.  And,  as  in  the  require- 
ment process,  R&D  personnel  need  to  understand  that  implementation  is  vital 
to  the  long-range  health  of  their  enterprise.  In  the  present  climate, 
research  funds  must  be  justified  by  a reasonable  hit  rate.  Everything 
doesn't  have  to  be  successful,  but  research  activities  that  ignore  the  real 
world  of  operations  are  likely  to  be  short-lived. 


A number  of  factors  influence  whether  a given  training  technology 
research  result  will  be  successfully  implemented.  Some  of  these,  like  the 
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energy  crisis,  are  largely  outside  of  the  control  of  the  R&D  community  and 
for  that  matter  the  user;  others  are  not.  If  research  addresses  an  urgent 
problem  in  a specific  way  that  does  not  require  drastic  change,  it  is  more 
likely  to  be  implemented;  but  the  results  need  to  be  presented  in  cost- 
effectiveness  terms  with  straightforward  implementation  plans  to  facilitate 
the  change  from  the  old  way  of  doing  things . 

A discouraging  aspect  of  Training  Technology  R&D  is  that  even  the 
soundest  idea  cai  fail  to  survive  unless  implementation  is  done  carefully. 
The  "washback"  to  conventional  practice  happens  all  too  often.  Many  of  the 
factors  discussed  above  contribute  to  this  and  the  Task  Force  was  exposed 
to  a number  of  examples.  Sophisticated  simulators  drifted  into  inefficient 
use  as  part-task  trainers  because  care  was  not  taken  to  design  an  instruc- 
tional package  that  specified  how  they  were  to  be  used;  exciting  and  cost- 
effective  skill-training  innovations  were  discontinued  when  command  changed; 
and  numerous  instances  have  occurred  where  the  incentive  structure  simply 
did  not  support  sustained  innovation. 

Such  problems  caused  the  Task  Force  to  consider  carefully  the  feasi- 
bility of  special  organizations  devoted  to  the  "change  agent”  function. 

The  Combat  Arms  'Training  Board  (CAT3)  in  the  Army  and  the  Tr«.  ining  Analysis 
and  Evaluation  Group  (TAEG)  in  the  Navy  were  seen  as  carrying  out,  at  least 
in  part,  this  function.  A major  issue  with  the  implementation  of  research 
results  is  funding.  Should  the  transfer  of  results  to  the  field  be  done 
with  R&D  money?  Should  the  process  be  controlled  by  the  user?  There  was 
agreement  that  R&D  personnel  should  definitely  be  involved  but  on  what 
basis  was  not  as  clear. 

How  to  implement  research  results  is  not  a problem  unique  to  the  DoD. 

In  the  early  1960’s  there  was  great  concern  about  a similar  problem  in 
public  education.  Policy  makers  in  the  U.S.  Office  of  Education  and  the 
Congress  felt  that  much  of  the  research  being  federally  funded  in  education 
never  reached  the  field  - the  locally  managed  public  schools.  A basic 
problem  was  that  university  professors  - those  doing  the  bulk  of  the 
research  - simply  were  not  motivated  to,  and  often  were  unable  to, -carry 
results  through  to  implementation.  Recognition  of  this  led  to  the  creation 
of  a number  of  Regional  Education  laboratories  under  the  authority  of 
Title  IV  of  the  Elementary  and  Secondary  Education  Act  of  1965  which  amended 
the  Cooperative  Educational  Research  Act  of  195*+  • These  laboratories  were 
supposed  to  be  change  agents;  they  were  supposed  to  bridge  the  gap  between 
the  academic  research  community  and  the  local  school.  The  model  was  an 
appealing  one:  the  regional  laboratories  would  work  closely  with  the 
universities  and  would  package  promising  innovation  for  application  in  the 
field,  including  carefully  planned  periods  of  installation,  complete  with 
indoctrination  material  for  the  busy  teachers  who  would  have  to  continue 
after  the  innovators  had  departed. 

It  would  be  nice  to  be  able  to  say  that  this  program  was  an  unqualified 
success  which  should  be  adopted  by  DoD.  Unfortunately,  the  results  were 
mixed.  Although  the  basic  intent  was  to  facilitate  implementation,  the 
program,  after  the  first  year,  had  to  compete  for  funds  with  the  rest  of  the 
educational  R&D  establishment.  The  staffs  of  the  regional  laboratories  were 
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largely  oriented  toward  the  -values  of  the  academic  researcher.  These  and 
other  factors  seemingly  shifted  the  thrust  of  the  dwindling  number  of 
laboratories  away  from  the  implementation  of  research  to  its  production, 
and  the  public  schools  are  again  left  largely  to  their  own  resources  so 
far  as  implementation  of  educational  technology  is  concerned. 

The  analogy  can  be  overdrawn,  but  there  are  lessons  to  be  learned. 

One  of  them  is  that  institutional  arrangements  are  needed  for  bridging  the 
gap  between  the  R&D  and  user  community.  Concern  by  R&D  personnel  that  the 
results  of  their  efforts  be  useful  and  willingness  of  operations  and  train- 
ing managers  to  accept  change  are  important  but  probably  insufficient. 
Another  lesson  is  that  funding  of  the  implementation  process  has  to  be 
thought  out  carefully.  If  the  funding  is  totally  from  R&D  sources,  the 
change  agent  will  probably  gradually  - or  not  so  gradually  - wither  away. 
Just  how  this  innovation-implementation  function  should  be  funded  is  not 
clear,  but  the  need  for  it  is  clear  and  is  reflected  in  the  recommendations 
of  several  of  the  substantive  chapters  of  the  report. 
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Colonel  Joseph  H.  Kastner,  Commander,  12th  Combat  Aviation  Group,  XVIII 
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Major  Robert  E.  Lanzotti,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Ary 

Dr.  David  Meister,  Aircrew  Performance  Work  Unit  Leader,  U.S.  Array 
Research  Institute  for  the  Behavioral  and  Social  Sciences 

Dr.  Robert  E.  Odom,  Project  Engineer,  Office  of  Project  Manager  for 
Trailing  Devices,  Ft.  Banning,  Georgia 

Major  Anthony  J.  Ortner,  Aviation  System  Division,  Office  of  Chief  of 

Research,  Development  and  Acquisition,  Headquarters  Department  of  the 
Army 

Dr.  Wallace  W.  Prophet,  Director,  Aviation  Division,  Human  Resources 
Research  Organization 

Colonel  H.  McK.  Roper,  Jr.,  Commander,  101st  Aviation  Group,  101st 
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Mr.  Bernard  Sechens,  U.  S.  Army  Training  Device  Agency,  Naval  Training 
Equipment  Center 
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Lt.  Colonel  Ernie  M.  Wood,  Director.  Department  of  Research  Training 
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of  Staff  for  Training  Schools,  Headquarters  U.S.  Army  Training  and 
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Dr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 
Technology  Program  Area,  Navy  Personnel  Research  and  Development 
Center 
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Lt.  Commander  Paul  R.  Chatelier,  Human  Factors  Division,  Naval  Air 
Systems  Command 

Commander  Richard  H.  Davis,  Assistant  for  Aviation  Training  Development 
Requirements,  Aviation  Manpower  and  Training  Division,  Office  of 
the  Deputy  Chief  of  Naval  Operations  (Air  Warfare) 

Commander  Thomas  J.  Gallagher,  Head,  Aerospace  Psychology  Branch,  Bureau 
of  Medicine  and  Surgery , Department  of  the  Navy 

Mr.  Joseph  C.  McLachlan,  Antisubmarine  Aircrew  Training,  Navy  Personnel 
Research  and  Development  Center 

Captain  Francis  E.  O'Connor,  Deputy  Director,  Aviation  Manpower  and 

Training  Division,  Office  of  the  Deputy  Chief  of  Naval  Operations 
(Air  Warfare) 

Commander  Robert  A.  Phillips,  Pilot  Training  Section,  Aviation  Manpower 

and  Training  Division,  Office  of  the  Deputy  Chief  of  Naval  Operations 
(Air  Warfare) 

Mr.  Robert  J.  Wilson,  Special  Assistant,  Aviation  Manpower  and  Training 

Division,  Office  of  the  Deputy  Chief  of  Naval  Operations  (Air  Warfare) 

Dr.  H.  H.  Wolff,  Technical  Director,  Naval  Training  Equipment  Center 

18  September  197^ 

Air  Force: 

Lt.  Colonel  J.  Ahlborn,  Chief,  Environmental  and  Life  Sciences  Division, 
Directorate  of  Science,  Director  of  Science  and  Technology,  Air 
Force  Systems  Command 

Lt.  Colonel  D.  D.  Cooper,  Chief,  Ground  Training  Branch,  Directorate  of 
Operations  and  Training,  Headquarters  Strategic  Air  Command 

Lt.  Colonel  G.  Frick,  Chief,  Air  Superiority  Section,  United  States  Air 
Force  Tactical  Fighter  Weapons  Center,  Headquarters  Tactical  Air 
Command 

Mr.  D.  J.  Gibino,  Chief  Engineer,  Undergraduate  Pilot  Training  Instrument 

Flight  Simulator,  Simulator  System  Program  Office,  Aeronautical  Systems 
Division,  Headquarters  Air  Force  System  Command 


A-2-1.3 


Lt.  Colonel  M.  D.  Griffin,  Chief,  Instructional  Systems  Division, 
Headquarters  Tactical  Air  Command 

Dr.  W.  V.  Hagin,  Technical  Director,  Flying  Training  Division,  Air 
Force  Human  Resources  Laboratory 

Lt.  Colonel  A.  T.  Johnson,  Syntagtic  Training  Devices  Office,  Directorate 
of  Operations,  Headquarters  Military  Airlift  Command 

Colonel  R.  G.  Liotta,  Assistant  Deputy  Chief  of  Staff  for  Operations,  Air 
Training  Command 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Lt.  Colonel  T.  A.  Rush,  Instructional  Systems  Division,  Directorate  of 
Operations,  Deputy  Chief  of  Staff /Plans  and  Operations 

Colonel  S.  E.  Shrum,  Director,  Training  Systems  Development,  Deputy  Chief 
of  Staff /Plans,  Headquarters  Air  Training  Command 

Mr.  W.  A.  Smithson,  Cost  Factors  Branch,  Cost  Analysis  Division, 

Directorate  of  Management  Analysis,  Comptroller  of  the  Air  Force 

Mr.  C.  B.  Stoddard,  Instructional  Systems  Division,  Headquarters  Tactical 
Air  Command 

Lt.  Colonel  G.  0.  Watts,  Chief,  Fighter  and  Reconnaissance  Training 
Division,  Headquarters  Tactical  Air  Command 


15  October  1971* 

Army: 

Lt.  Colonel  J.  E.  Donohue,  Unit  Training  Division,  Deputy  Chief  of  Staff 
for  Operations  and  Plans,  Headquarters  Department  of  the  Army 

Lt.  Colonel  Donald  0.  Ellerthorp,  Headquarters  U.  S.  Army  Training  and 
Doctrine  Command 

Dr.  Frank  J.  Harris,  Chief  of  Unit  Training  and  Educational  Technology 

Systems,  U.  S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences 

Lt.  Colonel  Carl  Henne,  Jr.,  Requirements  Directorate,  Deputy  Chief  of 
Staff  for  Operations  and  Plans,  Headquarters  Department  of  the  Army 

Major  John  P.  Herr ling,  Office  of  Chief  of  Research,  Development  and 

Acquisition,  Weapons  System  Directorate,  Headquarters  Department  of 
the  Army 

Mr.  Coy  Jackson,  Jr.,  TOW  Systems  Engineer,  Office  of  TOW  Project  Manager, 
Redstone  Arsenal,  Alabama 

Mr.  Cecil  D.  Johnson,  Chief  of  Systems  Integration  Command /Control,  U.  S. 
Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 

Major  Wayne  Kuhn,  Headquarters  U.  S.  Army  Materiel  Command 

Mr.  Walter  J.  Morawski,  Headquarters  U.  S.  Army  Materiel  Command 

Dr.  Robert  E.  Odom,  Office  of  Project  Manager  for  Training  Devices,  Fort 
Benning,  Georgia 

Mr.  Bernard  Sechens,  U.  S.  Army  Training  Device  Agency,  Naval  Training 
Equipment  Center 


Navy: 

Dr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 
Technology  Program  Area,  Navy  Personnel  Research  and  Development 
Center 

Dr.  Jsmes  R.  Curtin,  Director,  Personnel  and  Training  Analysis  Office, 
Naval  Sea  Systems  Command 
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Commander  Thomas  J.  Gallaglier,  Head,  Aerospace  Psychology  Branch,  Bureau 
of  Medicine  and  Surgery,  Department  of  the  Navy 

Mr.  Robert  Grillo,  Deputy  Director,  Personnel  and  Training  Analysis  Office, 
Naval  Sea  Systems  Command 

Commander  Stephen  F.  Loftus,  Training  Officer,  S-3A  Project  Office,  Naval 
Air  Systems  Command 

Mr.  Merle  Malehorn,  Assistant  Director,  Programs  Division,  Office  of 
Director,  Naval  Education  and  Training 

Mr.  Joseph  C.  McLachlan,  Antisubmarine  Aircrew  Training,  Navy  Personnel 
Research  and  Development  Center 

Mr.  Arnold  I.  Rubinstein,  Program  Administration  for  Personnel  and  Training, 
Office  of  the  Chief  of  Naval  Material 

Mr.  Robert  A.  Sulit,  Head,  Operations  Research  Division,  Naval  Ship 
Research  and  Development  Center 

Mr.  George  Tsaparas,  Instrumentation  and  Controls  Division,  Naval  Air 
Systems  Command 

16  October  197^ 

Air  Force: 

Lt.  Colonel  J.  Ahlborn,  Chief  Environmental  and  Life  Sciences  Division, 
Directorate  of  Science,  Director  of  Science  and  Technology,  Air 
Force  Systems  Command 

Major  C.  C.  Buckenmaier,  Personnel  Subsystem  Manager,  B-l  System  Program 
Office,  Aeronautical  Systems  Division,  Air  Force  Systems  Command 

Lt.  Colonel  G.  J.  Butler,  Chief,  Instructional  Systems  Development  Branch, 
Tactical  Air  Command 

Colonel  A.  G.  Casey,  Director  of  Projects,  Deputy  for  A-10  System  Program 
Office,  Aeronautical  Systems  Division,  Air  Force  Systems  Command 

Mr.  A.  B.  Doty,  Chief,  Simulators  and  Human  Factors  Division,  Directorate  of 
Crew  and  AGE  Engineering,  Deputy  for  Engineering,  Aeronautical  Systems 
Division,  Headquarters,  Air  Force  Systems  Command 

Major  R.  R.  Ellis,  Instructional  Systems  Division,  Directorate  of  Operations, 
Deputy  Chief  of  Staff/Plans  and  Operations 
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Mr.  D.  J.  Gibino,  Chief  Engineer,  Undergraduate  Pilot  Training  Instrumental 
Flight  Simulator,  Simulator  System  Program  Office,  Aeronautical  Systems 
Division,  Headquarters  Air  Force  System  Command 

Lt.  C lonel  M.  D.  Griffin,  Chief,  Instructional  Systems  Division,  Headquarters 
Tactical  Air  Command 

Major  E.  Horianopoulos,  Training  Division,  Personnel  Programs  Directorate, 
Deputy  Chief  of  Staff /Personnel,  Headquarters  U.  S.  Air  Force 

Colonel  A.  G.  Kendrick,  Director,  Resources  Management  Directorate, 

Deputy  Chief  of  Staff /Technical  Training,  Air  Training  Command 

Mr.  Harold  C.  McLean,  Personnel  Subsystem  Manager,  Crew  and  AGE  Division, 
Directorate  of  Engineering,  Deputy  for  A-10,  Aeronautical  Systems 
Division,  Air  Force  Systems  Command 

Dr.  R.  L.  Morgan,  Advanced  Systems  Division,  Air  Force  Human  Resources 
Laboratory 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Lt.  Colonel  W.  H.  Pope,  Personnel  Subsystems/Human  Factors  Engineering 
Action  Officer,  Headquarters  Air  Force  Systems  Command 

Mr.  R.  E.  Porter,  Chief  of  Crew  and  AGE  Division,  Directorate  of  Engineering, 
Deputy  for  B-l,  Aeronautical  Systems  Division,  Air  Force  Systems 
Command 

Lt.  Colonel  T.  A.  Rush,  Instructional  Systems  Division,  Directorate  of 
Operations,  Deputy  Chief  of  Staff /Plans  and  Operations 

Colonel  S.  E.  Shrura,  Director,  Training  Systems  Development,  Deputy  Chief 
of  Staff/Plans,  Headquarters  Air  Training  Command 

Mr.  C.  B.  Stoddard,  Instructional  Systems  Division,  Headquarters  Tactical  Air 
Command 

Mr.  Robert  R.  Swab,  Special  Assistant  to  the  Simulator  System  Program  Office 
Director,  Aeronautical  Systems  Division,  Air  Force  Systems  Command 

Major  D.  Tetmeyer,  Human  Factors  Branch,  Simulators  and  Human  Factors 

Division,  Directorate  of  Crew  and  AGE  Engineering,  Deputy  for  Engineering, 
Air  Force  Systems  Command 

Major  M.  V.  Vasilik,  Chief,  Special  Projects  Division,  Directorate  of  Projects, 
Deputy  for  A-10,  Aeronautical  Systems  Division,  Air  Force  Systems  Command 
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23  November  197^ 

Army; 

Lt.  Colonel  J.  E.  Donohue,  Unit  Training  Division,  Deputy  Chief  of  Staff 
for  Operations  and  Plans,  Headquarters  Department  of  the  Army 

Lt.  Colonel  D.  H.  Parmer,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Dr.  Milton  H.  Maier,  Individual  Training  and  Performance  Evaluation, 

Tech  Area,  U.  S.  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences 

Dr.  Robert  E.  Odom,  Office  of  Project  Manager  for  Training  Devices, 

Ft.  Benning,  Georgia 

Major  Steven  0.  Perry,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Mr.  Bernard  Sechen,  U.  S.  Army  Training  Device  Agency,  Naval  Training 
Equipment  Center 

Lt.  Colonel  Herald  F.  Stout,  Jr.,  Chief,  Basic  Combat  Training  Branch, 
Headquarters  U.  S.  Army  Training  and  Doctrine  Command 

Staff  Sergeant  David  Wynn,  D Company,  1st  Battalion,  3rd  Basic  Combat 
Training  Brigade 

Navy; 

Mr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 
Technology  Program  Area,  Navy  Personnel  Research  and  Development 
Center 

Dr.  Eugene  H.  Barnes,  Chief  Psychologist,  Naval  Regional  Medical  Center, 
Great  Lakes,  Illinois 

Commander  B.  Bole,  Executive  Officer,  Naval  Recruit  Training  Command, 
Orlando,  Florida 

RMC  J.  Detweiler,  Company  Commander,  Naval  Recruit  Training  Command,  Great 
Lakes,  Illinois 

Captain  0.  S.  Hallett,  Commanding  Officer,  Naval  Recruit  Training  Command, 
Great  Lakes,  Illinois 

Dr.  Norman  J.  Kerr,  Director,  Research  Branch,  Naval  Technical  Training 
Command 

Lieutenant  Barbara  E.  McGann,  Enlisted  Recruiter  Training  Analyst,  Office 
of  Commander,  Navy  Recruiting  Command 


Commander  Paul  D.  Nelson,  Head,  Human  Performance  Division,  Naval  Medical 
Research  and  Development  Command 

Commander  Robert  L.  Pruett,  Advanced  Training  Branch,  Office  of  Director, 
Naval  Education  and  Training 


26  November  197^ 

Air  Force: 

Lt.  Colonel  J.  Ahlbom,  Chief,  Environmental  and  Life  Sciences  Division, 
Directorate  of  Science,  Director  of  Science  and  Technology,  Air 
Force  Systems  Command 

Chief  Master  Sergeant  R.  C.  Beilke,  Training  Supervisor,  Basic  Military 
Training,  Lackland  Air  Force  Base,  Texas 

Lt.  Colonel  C.  D.  Burns,  Education  and  Training,  Staff  Officer  (Basic 
Military  Training),  Systems/Specialist  Training  Branch,  Director/ 
Personnel  Programs,  Deputy  Chief  of  Staff/Personnel 

Colonel  W.  M.  Klesert,  Chief,  Systems/Specialist  Training  Branch,  Director/ 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Captain  J.  R.  Macey,  Education  and  Training  Staff  Officer  (Basic  Military 
Training),  Headquarters  Air  Training  Command 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Colonel  T.  C.  Richards,  Commander,  Basic  Military  Training  School, 

Lackland  Air  Force  Base,  Texas 
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16  December  197^ 

Army: 

Dr.  Ralph  E.  Dusek,  Director,  Individual  Training  and  Performance 

Laboratory,  U.  S.  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences 

Colonel  Bernard  B.  Quedens,  Ch^ef,  TRADOC  Training  Device  Requirements 
Office 

Colonel  Richard  A.  Rooth,  Commander,  U.  S.  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences 

Dr.  Julius  E.  Uhlaner,  Technical  Director,  U.  S.  Army  Research  Institute 
for  the  Behavioral  and  Social  Sciences 

Colonel  Lelland  A.  Wilson,  Project  Manager  for  Training  Devices,  Fort 
Benning,  Georgia 

Navy: 

Dr.  Glenn  L.  Bryan,  Head,  Psychological  Sciences  Division,  Office  of  Naval 
Research 

Dr.  James  J.  Regan,  Technical  Director,  Navy  Personnel  Research  and 
Development  Center 

Air  Force: 

Colonel  0.  A.  Berthold,  Vice  Commander,  Air  Force  Human  Resources  Laboratory 

Dr.  G.  A.  Eckstrand,  Technical  Director,  Advanced  Systems  Division,  Air 
Force  Human  Resources  Laboratory 

Dr.  W.  V.  Hagin,  Technical  Director,  Flying  Training  Research  Division, 

Air  Force  Human  Resources  Laboratory 

Dr.  M.  R.  Rockway,  Technical  Director,  Technical  Training  Division,  Air 
Force  Human  Resources  Laboratory 

17  December  197^ 

Army: 

Dr.  James  D.  Baker,  U.  S.  Army  Research  Institute  for  the  Behavioral  and 

Social  Sciences 
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Mr.  Frank  E.  Giunti,  Office  of  the  Product  Manager,  Computerized 
Training  System,  Fort  Mommouth,  New  Jersey 

Colonel  G.  B.  Howard,  Product  Manager,  Computerized  Training  System, 

Fort  Mommouth,  New  Jersey 

Dr.  Charles  Jackson,  Education  Advisor,  U.  S.  Army  Armor  Center  and 
School,  Fort  Knox,  Kentucky 

Dr.  Joseph  H.  Kanner,  Educational  Advisor,  Headquarters,  U.  S.  Army 
Training  and  Doctrine  Command 

Major  Wayne  Kuhn,  Headquarters  U.  S.  Army  Materiel  Command 

Major  Robert  E.  Lanzotti,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Dr.  Milton  H.  Maier,  Individual  Training  and  Performance  Evaluation, 

Tech  Area,  U.  S.  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences 

Major  Dane  Maddox,  Combat  Arms  Training  Board 
Navy: 

Dr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 
Technology  Program  Area,  Navy  Personnel  Research  and  Development 
Center 

Dr.  Glenn  L.  Bryan,  Head,  Psychological  Sciences  Division,  Office  of  Naval 
Research 

Major  D.  Dorman,  Training  and  Education  Branch,  Office  of  Commandant, 
United  States  Marine  Corps 

Captain  D.  M.  Gragg,  Head,  Educational  Programs  Development  Department, 
Navy  Health, Science,  Education  and  Training  Command 

Commander  E.  R.  Hockey,  Director,  Electronics  School,  Fleet  Training 
Command,  Norfolk,  Virginia 

Dr.  Norman  J.  Kerr,  Director,  Research  Branch,  Naval  Technical  Training 
Command 

Lieutenant  Barbara  E.  McGann,  Enlisted  Recruiter  Training  Analyst,  Office 
of  Commander,  Navy  Recruiting  Command 
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Commander  Robert  L.  Pruett,  Advanced  Training  Branch,  Office  of  Director, 
Naval  Education  and  Training 

Dr.  F.  W.  Scanland,  Deputy  Director,  Program  Development,  Chief,  Naval 
Education  and  Training  Center 

Commander  R.  P.  Woodley,  Director,  Plane  and  Policy  Division,  Chief  of 
Naval  Education  and  Training  Support 

Mr.  Robert  L.  Yergovitch,  Assistant  for  Management  Information,  Office 
of  Director,  Naval  Education  and  Training 

Air  Force: 

Lt.  Colonel  J.  Ahlborn,  Chief,  Environmental  and  Life  Sciences  Division, 
Directorate  of  Science,  Director  of  Science  and  Technology,  Air 
Force  Systems  Command 

Colonel  R.  L.  Baker,  Chief,  Training  Programs  Division,  Personnel 
Programs  Directorate,  Deputy  Chief  of  Staff/Personnel 

Mr.  C.  L.  Bueker,  Technical  Advisor,  Deputy  Chief  of  Staff /Technical 
Training,  Headquarters  Air  Training  Command 

Major  E.  Horianopoulos,  Training  Division,  Personnel  Programs  Directorate, 
Deputy  Chief  of  Staf f/Personnel,  Headquarters  U.  S.  Air  Force 

Colonel  W.  M.  Klesert,  Chief,  Systems/Specialist  Training  Branch,  Director/ 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Dr.  D.  E.  Meyer,  Technical  Director,  Training  Systems  Development 
Directorate,  Deputy  Chief  of  Staff/Plans,  Headquarters  Air 
Training  Command 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Dr.  R.  M.  Rockway,  Technical  Director,  Technical  Training  Division,  Air 
Force  Human  Resources  Laboratory 


18  December  197^ 

Army: 

Mr.  William  P.  Carnahan,  Operations  Research  Analyst,  Cost  Analysis 
Directorate,  Office  of  the  Comptroller  of  the  Army 

Mr.  Michael  J.  Kendall,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 
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Lt.  Colonel  L.  H.  Whitt,  Budget  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Navy : 

Captain  Joseph  G.  Gahafer,  Director,  Plans  and  Policy  Division, 
Office  of  Director,  Naval  Education  and  Training 

Mr.  Frederick  H.  Mann,  Comptroller  Division,  Office  of  Chief  of 
Naval  Education  and  Training 


Air  Force: 

Captain  M.  Bolin,  Cost  Factors  Branch,  Director  of  Management  Analysis, 
Comptroller  of  the  Air  Force 

Major  J.  Finan,  Training  and  Education  Budget,  Directorate  of  Personnel 
Programs,  Deputy  Chief  of  Staff /Personnel 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Colonel  W.  Vaught,  Cost  Factors  Branch,  Director  of  Management  Analysis, 
Comptroller  of  the  Air  Force 

Office  of  the  Secretary  of  Defense 

Mr.  Keene  Peterson,  Staff  Office,  Training  Team,  Manpower  Programs 

Directorate,  Office  of  Assistant  Secretary  of  Defense  (Manpower  and 
Reserve  Affairs) 

RAND  Corporation 

Mr.  R.  Cooper 

Ms.  P.  Carpenter  - Huffman 
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21  January  1975 
Army: 

Lt.  Colonel  John  E.  Donohue,  Unit  Training  Division,  Deputy  Chief  of  Staff 
for  Operations  and  Plans,  Headquarters  Department  of  the  Army 

Colonel  Franklin  E.  Hart,  President,  Combat  Arms  Training  Board 

Lt.  Colonel  Kenneth  A.  Kleypas,  Research  Office,  Deputy  Chief  of  Staff 
for  Personnel,  Headquarters  Department  of  the  Army 

Major  Wayne  B.  Kuhn,  Headquarters,  U.  S.  Army  Materiel  Command 

Major  Robert  E.  Lanzotti,  Training  Division,  Deputy  Chief  of  Staff 
for  Personnel,  Headquarters  Department  of  the  Army 

Dr.  Robert  Root,  U.  S.  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences 

Colonel  R.  A.  Rooth,  Commander,  U.  S.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences 

Lt.  Colonel  James  L.  Sandefer,  Unit  Training  Division,  Deputy  Chief  of 
Staff  for  Operations  and  Plans,  Department  of  the  Army 

Navy: 

Dr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 
Technology  Program  Area,  Navy  Personnel  Research  and  Development 
Center 

Major  L.  E.  Bickley,  Development  Center,  Marine  Corps  Development  and 
Education  Command 

Captain  D.  M.  Gragg,  Head,  Educational  Programs  Development  Department, 
Navy  Health  Science,  Education  and  Training  Command 

Commander  J.  M.  Hix,  Assistant  for  Fleet  Training,  Office  of  V* rector, 
Naval  Education  and  Training 

Major  J.  E.  Masters,  Manpower  Program  Officer,  Headquarters  U.  S.  Marine 
Corps 

Commander  0.  E.  Osborn,  Assistant  Air  Antisubmarine  Warfare  Training 
Officer,  Office  of  Deputy  Chief  of  Naval  Operations  (Air  Warfare) 

Major  Robert  L.  Padgett,  Operations  and  Amphibious  Matters,  Headquarters 
U.  S.  Marine  Corps 
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Captain  Bruce  Stone,  Director,  Program  Development,  Office  of  Chief 
of  Naval  Education  and  Training 

Air  Force: 

Major  H.  Brodsky,  Unit  Training  Branch,  Fighter  Operations  Division, 
Headquarters  Tactical  Air  Command 

Major  T.  Daniel,  Environmental  and  Life  Sciences  Division,  Directorate 
of  Science,  Director  of  Science  and  Technology,  Air  Force  Systems 
Command 

Lt.  Colonel  M.  D.  Griffin,  Chief,  Instructional  Systems  Division, 
Headquarters  Tactical  Air  Comiqand 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Lt.  Colonel  L.  Rowe,  Missle  Training  Branch,  Missle  Division,  Directorate 
of  Operations  and  Training,  Headquarters,  Strategic  Air  Command 

Lt.  Colonel  T.  A.  Rush,  Instructional  Systems  Division*.  Directorate  of 
Operations,  Deputy  Chief  of  Staff /Plans  and  Operations 

Lt.  Colonel  G.  0.  Watts,  Chief,  Fighter  and  Reconnaisance  Training 
Division,  Headquarters  Tactical  Air  Command 


02  January  1975 
Army: 

Major  General  P.  F.  Gorman,  Deputy  Chief  of  Staff  for  Training,  Headquarters 
U.  S.  Army  Training  and  Doctrine  Command 

Colonel  F.  A.  Hart,  President,  Combat  Arms  Training  Board 

Dr.  J.  Kanner,  Education  Advisor,  U.  S.  Army  Training  and  Doctrine 
Command 

Mr.  N.  L.  Klein,  Assistant  Deputy  for  Science  and  Technology,  Deputy 
CG  for  Materiel  Acquisition,  Headquarters  U.  S.  Army  Materiel 
Command 

Major  R.  E.  Lanzotti,  Training  Division,  Deputy  Chief  of  Staff  for  Personnel, 
HQDA 
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Mr.  Melvin  Marx,  Headquarters,  U.  S.  Army  Materiel  Command 

Mr.  William  Marroletti,  Office  of  PM  TRADES,  Fort  Benning,  Georgia 

Dr.  J.  Zeidner,  Director,  Organizations  and  Systems  Research  Laboratory, 
Army  Research  Institute 


Navy: 

Dr.  James  H.  Probus,  Director,  Laboratory  Programs,  Office  of  Chief 
of  Naval  Development 

Air  Force: 

Lt.  Colonel  J.  Ahlborn,  Chief,  Environmental  and  Life  Sciences  Division, 
Directorate  of  Science,  Director  of  Science  and  Technology,  Air 
Force  Systems  Command 

Brigadier  General  G.  Hendricks,  Director,  Science  and  Technology, 
Headquarters  Air  Force  Systems  Command 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff /Personnel 

Human  Resources  Research  Organization 

Dr.  Meredith  Crawford,  President,  Human  Resources  Research  Organization 
(HumRRO) 

Dr.  W.  McClelland,  Vice  President,  Human  Resources  Research  Organization 
(HumRRO) 
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18  February  1975 
Army: 

Major  Ercole  M.  Barone,  Officer  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Major  Ferdinand  C.  Bidgood,  Officer  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Lt.  Colonel  John  M.  Collison,  Training  Division,  Deputy  Chief  of  Staff 
for  Personnel,  Headquarters  Department  of  the  Army 

Dr.  Ralph  E.  Dusek,  Director,  Individual  Training  and  Performance  Research 
Laboratory,  U.  S.  Army  Research  Institute  for  Behavioral  and  Social 
Sciences 

Dr.  Frank  J.  Harris,  U.  S.  Army  Research  Institute  for  Behavioral  and 
Social  Sciences 

Dr.  Joseph  II.  Kanner,  Education  Advisor,  Headquarters  U.  S.  Army  Training 
and  Doctrine  Command 

Major  Robert  E.  Lanzotti,  Training  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Major  Steven  0.  Perry,  Training  Division,  Deputy  Chief  of  Staff  for  Personnel, 
Headquarters  Department  of  the  Army 

Colonel  Richard  A.  Rooth,  Commander,  U.  S.  Army  Research  Institute  for 
Behavioral  and  Social  Sciences 

Colonel  Billy  R.  Rutherford,  Director  of  Educational  Technology,  U.  S.  Army 
Infantry  School 

Lt.  Colonel  John  B.  Sharp,  Officer  Division,  Deputy  Chief  of  Staff  for 
Personnel,  Headquarters  Department  of  the  Army 

Dr.  Julius  E.  Uhlaner,  Technical  Director,  U.  S.  Army  Research  Institute 
for  Behavioral  and  Social  Sciences 

Dr.  Joseph  Zeidner,  Director,  Organizations  and  Systems  Research  Laboratory, 

U.  S.  Army  Research  Institute  for  Behavioral  and  Social  Sciences 

Navy 

Dr.  Edwin  Aiken,  Project  Director,  Test  and  Applications  of  Training 

Technology  Program  Area,  Navy  Personnel  Research  and  Development  Center 

Mr.  A.  Conord,  Director,  Academic  Computer  Center,  U.  S.  Naval  Academy 
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Dr.  John  Ford,  Program  Director,  Development  of  Training  Technology, 

Navy  Personnel  Research  and  Development  Center 

Captain  D.  M.  Gragg,  Head,  Educational  Programs  Development  Department, 

Navy  Health,  Science,  Education  and  Training  Command 

Colonel  H.  H.  Holmberg,  Director,  Training  and  Education  Division,  Office 
of  the  Commandant,  U.  S.  Marine  Corps 

Lt.  Commander  James  A.  McCallum,  Assistant  for  Officer  Accession,  Office 
of  Director,  Naval  Education  and  Training 

Mr.  Merle  Malehorn,  Assistant  Director,  Programs  Division,  Office  of 
Director,  Naval  Education  and  Training 

Dr.  R.  Mathieu,  Director  of  Research,  U.  S.  Naval  Academy 

Captain  Albert  W.  Oldham,  Professional  Education  Branch,  Office  of  Director, 
Naval  Education  and  Training 

Commander  Newell  J.  Saltz,  Assistant  for  Service  Schools,  Office  of  Director, 
Naval  Education  and  Training 

Commander  D.  Shelso,  Assistant  Dean  for  Faculty  and  Finance,  Academic 
Dean's  Office,  U.  S.  Naval  Academy 

Captain  Bruce  Stone,  Director,  Program  Development,  Office  of  Chief  of 
Naval  Education  and  Training 

Office  of  Secretary  of  Defense 

Lt.  Colonel  R.  Boyette,  Director,  Voluntary  Education,  Office  of  Assistant 
Secretary  of  Defense  (Manpower  and  Reserve  Affairs). 

19  February  1975 

Air  Force: 

Lt.  Colonel  J.  Ahlborn,  Chief,  Environmental  and  Life  Sciences  Division, 

Directorate  of  Science,  Director  of  Science  and  Technology,  Air  Force 
Systems  Command 

Major  M.  K.  Coffinger,  Chief,  Officer  Accessions  Program,  Education  Division, 
Director  of  Personnel  Programs,  Headquarters  U.S.  Air  Force 

Colonel  H.  E.  Fisher,  Commander,  Air  Force  Human  Resources  Laboratory 

Colonel  T.  S.  Ford,  Chief,  Education  Division,  Director  of  Personnel  Programs, 
Headquarters  U.  S.  Air  Force 

Colonel  E.  M.  Giddings,  Air  Force  Academy  Activities  Group,  Director  of 
Personnel  Programs,  Headquarters  U.  S.  Air  Force 
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Major  E.  W.  Glowatski,  Associate  Professor  of  Geography  and  Director 
of  Core  Geography,  U.  S.  Air  Force  Academy 

Lt.  Colonel  F.  J.  Harris,  Education  Staff  Officer,  Headquarters  Air 
University 

Lt.  Colonel  R.  L.  Jones,  Chief,  Professional  Military  Education  and  Pre- 
Commissioning  Function  Education  Division,  Director  of  Personnel 
Programs,  Headquarters  U.  S.  Air  Force 

Lt.  Colonel  Jokela,  Chief,  Pre- Commissioning  Function,  Education  Division, 
Director  of  Personnel  Programs,  Headquarters  U.  S.  Air  Force 

Lt.  Colonel  Q.  W.  Korte,  Chief,  Personnel  Systems  Plans  Branch,  Plans 

and  Analysis  Division,  Director  of  Personnel  Plans,  Headquarters  U»  S. 
Air  Force. 

Major  General  0.  W.  Lewis,  Director  of  Personnel  Programs,  Deputy  Chief 
of  Staff  Personnel,  Headquarters  U.  S.  Air  Force 

Lt.  Colonel  D.  McHenry,  Chief,  Graduate  Education,  Education  Division, 
Director  of  Personnel  Programs,  Headquarters  U.  S.  Air  Force 

Lt.  Colonel  R.  C.  Needham,  Training  Programs  Division,  Directorate  of 
Personnel  Programs,  Deputy  Chief  of  Staff/Personnel 

Office  of  Secretary  of  Defense 

Mr.  T.  W.  Carr,  Special  Assistant  for  Education  Matters,  Office  of  Assistant 
Secretary  of  Defense  (Manpower  and  Reserve  Affairs) 

Major  D.  H.  Roe,  Committee  on  Excellence  in  Education 
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17  March  1975 

National  Security  Industrial  Association 
Philip  J.  Cole,  Committee  Executive,  NSIA 

Raymond  G.  Fox,  Chairman,  LoMAC  Training  Group,  IBM  Federal  Systems  Division 

Frank  Johnson,  Co-chairman,  Training  and  Technical  Manuals  Survey,  REM 
Company 

Dr.  Edgar  L.  Shriver,  Chairman,  Analysis  Area  - TMTC  Study,  Kinton  Inc. 

Charles  Tiene,  Chairman,  LoMAC  Personnel  Subsystems  Subcomnittee,  Sperry 
Rand  Corporation,  Sperry  Systems  Management  Division 

Dr.  Carl  R.  Vest,  Chairman,  LoMAC  Training  Technology  Subcommittee, 

Battelle  Memorial  Institute 

Observers : 

Mr.  Joseph  M.  Tallakson,  Senior  Associate,  Council  for  Educational  Develop- 
ment and  Research,  Inc. 
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MEMORANDUM  OF  RECORD  OF  MEETING  WITH  TASK  FORCE  FOR  TRAINING  TECHNOLOGY 
OF  THE  DEFENSE  SCIENCE  BOARD 
17  March  1975 


This  is  a report  of  a meeting  between  members  of  NSIA's  Training  Group  and 
the  Task  Force  For  Training  Technology  of  the  Defense  Science  Board  ( OSB ) . 

The  meeting  took  place  on  March  17,  1975,  in  the  conference  room  of  the 
Institute  for  Defense  Analysis,  located  in  Arlington,  Virginia.  It  was  an 
open  meeting,  having  been  previously  announced  in  the  Federal  Register. 

(See  attachment  for  a list  of  attendees  at  the  presentation.) 

Background 

The  conference  was  the  culmination  of  a series  of  activities  which  began  early 
in  1974.  During  this  time,  various  meetings  were  held  on  the  subject  of  the 
possibility  of  developing  a series  of  training  procedures  which  would  be 
equivalent  to  engineering  specifications,  and  which  would  be  used  as  criteria 
for  the  preparation  of  military  training,  operational,  and  maintenance  manuals. 
This  concept  was  developed  from  and  was  centered  around  an  original  paper 
by  Mr.  Andrew  Klemmer  of  the  Douglas  Aircraft  Company,  Chairman  of  the  LoMAC 
Training  Operations  Subcommittee,  and  the  activities  of  his  subcommittee. 

The  idea  of  such  a development  and  subsequent  Department  of  Defense  (DoD) 
discussions  was  initially  discussed  at  the  West  Coast  meeting  of  NS  I A in 
January  1974.  The  idea  was  subsequently  reviewed  and  again  discussed  at  the 
Training  Group  meeting  in  Washington,  D.  C. , in  March  1974.  As  a result  of 
these  deliberations  the  concept  was  considered  well  enough  defined  for  dis- 
cussions with  outside  qroups  and  representatives  of  the  Department  of  Defense 
were  approached. 

The  initial  contact  with  representati ves  of  DoD  resulted  in  a presentation 
to  personnel  of  Director,  Defense  Research  and  Engineering  (DDR&E)  in  April 
1974.  At  this  conference,  DDR&E  researchers  suggested  that  our  ideas  should 
be  presented  to  the  Defense  Science  Board's  Task  Force  for  Training  Technology 
which  was  then  being  organized.  Based  on  these  recommendations,  NSIA  officials 
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then  initiated  correspondence  with  the  DSB  task  force  chairman,  Dr.  Earl  A. 
Alluisi,  offering  NSIA's  assistance.  Our  offer  was  accepted  and  the  presen- 
tation before  the  Board  resulted. 

Introduction 

Mr.  Raymond  G.  Fox,  Chairman,  LoMAC  Training  Group,  acting  as  chairman  of  the 
presentation  group,  outlined  the  background  of  the  NSIA  effort.  Additionally, 
he  indicated  the  interest  of  the  NSIA/LoMAC  Training  Group  in  helping  the 
Department  of  Defense  in  their  training  activities  in  any  possible  way. 

Finally,  he  outlined  the  subjects  to  be  presented  by  the  group,  as  follows: 

1.  Areas  of  need  and  current  state-of-the-art  in  training  materials 
preparation,  validation  and  utility. 

2.  Requirement  for  training  system  design  criteria 

3.  State-ot-the-art  in  training  technology. 

4.  Education. 

Presentation  on  Training  Materials  and  Industry  Practices 

Mr.  Frank  Johnson,  Co-Chairman,  Training  and  Technical  Manuals  Survey;  Mr. 
Charles  Tiene,  Chairman,  LoMAC  Personnel  Subsystems  Subcommittee;  and  Dr. 

Edgar  L.  Shriver,  Chairman,  Analysis  Area  - TMTC  Survey,  presented  information 
on  the  Navy/NSIA  program  concerning  the  educational  level  of  Navy  manuals. 

It  was  explained  that  NSIA  and  member  companies  have  been  working  in  response 
to  a Navy  request  for  help  in  adjusting  the  comprehension  level  of  manuals 
to  the  level  of  existing  and  anticipated  Navy  technicians.  The  task  also 
includes  assistance  in  identifying  and  combining  comnonality  of  training 
materials,  technical  manuals,  and  reports. 

The  recommendations  which  have  been  made  to  the  Navy  were  presented  as 
recommendations  to  the  assembled  task  group.  Summaries  of  the  information  in 
study  areas  1 and  2,  as  surveyed,  were  presented.  The  task  group  was  informed 
that  a serious  problem  exists  in  comprehension  and  that  no  standard  Industry 
practice  could  be  Identified  in  the  results  reported  in  the  study.  Finally, 
it  was  recommended  that  the  DSB  task  group  consider  the  same  subject  in  terms 
of  all  aspects  of  training,  including  maintenance  and  operations  Instruction 
material  over  the  life  cycle  of  the  system.  It  was  recommended  they  not  address 
themselves  to  the  training  function  alone. 

Copies  of  the  specific  action  recommendations  and  reports  were  provided  to  the 
DSB  task  group. 
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Requirement  for  Training  System  Design  Criteria 

Mr.  Raymond  Fox  described  the  work  of  the  NSIA  Training  Operations  Subcommittee. 
He  stated  that  it  was  the  recommendation  of  the  NSIA  training  Group  that  DSB 
consider  writing  a training  system  design  specification  for  incorporation  into 
RFP’s  He  suggested  a format  similar  to  that  worked  out  by  the  Training 
Operations  Subconmi t Lee 

S ta te - o f - t h ' > - Art  in  draining  Technology 

Or.  Carl  R.  Vest,  Chairman,  LoMAC  Training  Technology  Subcommi ttee , lepcrted 
on  the  programs  which  NSIA  has  been  conducting  In  communications  or  technology 
transfer.  The  various  regional  and  national  meetings  with  the  Department  of 
Defense  and  advances  in  the  state-of-the-art  of  training  technology  were 
described.  Copies  cf  the  various  proceeding  documents  were  left  with  the 
group.  The  point  was  made  that  training  technology  has  been  demonstrated  to 
be  effective  and  that  hardware  presently  exists.  The  DSB  task  group  was 
asked  to  recognise  this  fact  and  to  recommend  means  for  the  technology  to  be 
applied  on  wide  scale. 

Education 

It  was  pointed  out  by  several  members  of  the  team  that  the  concepts  being 
expressed  needed  to  be  disseminated  and  explained  to  a broad  range  of  industry 
and  government  personnel.  It  was  recommended  that  educational  materials  he 
developed  and  distributed,  and  that  an  in-depth  education  program  be  initiated 
for  government  and  industry  personnel.  Such  an  approach  would  insure  that 
the  concepts  were  understood,  universally  accepted  and  that  applications  would 
be  uniform. 

Recommendati  on/. 

As  an  overall  recommendation , the  Training  Group  proposed  the  following: 

1.  There  should  be  increased  research  and  development  aimed  toward  the 
use  of  technology  n instruction  delivery  including  both  procedures 
and  systems  (including  technical  manuals). 

2.  A technology  systems  specification  should  be  established  for  the 
design  of  training  systems,  technical  manuals,  performance  aids,  and 
all  aspects  of  instruction  delivery.  It  should  then  be  made  mandatory 
for  inclusion  in  all  RFP’s. 

3.  The  Department  of  Defense  should  integrate  all  aspects  of  performance 
as  it  relates  to  instruction  delivery  in  order  to  accomplish  a priori 
trade-offs  in  manpower  versus  hardware.  Specifically,  this  performance 
should  include  training  and  technical  job  performance  information 
systems. 


/Wt4*#rw 

Raymo/d  G.  Fox 
Chairman,  LoMAC  Training  Group 
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SCOPE  OF  REQUIREMENTS  AND  COSTS  FOR  SPECIALIZED  SKILL  TRAINING 


Specialized  Skill  Training  workload  data  for  FY  1973-78  is  pre- 
sented in  the  table  on  the  following  page . 

Costs  of  Specialized  Skill  Training  from  FY  1974  to  FY  1976T  are 
given  in  the  table  below. 


Specialized  Skill  Training  Costs,  FY  1973-I97T 
($  Millions) 


Service 

FY  73 

FY  74 

FY  75 

FY  76 

FY  7T 

Army 

1461.6 

(518.0) 

1791.0 

(500.0) 

1845.0 

(553-5) 

1867.0 

(583.9) 

426.4 

(138.1) 

Navy 

ksi 

778.9 

(421.5) 

862.8 

(466.0) 

878.9 

(481.5) 

219.6 

(124.8) 

USMC 

138.3 

(89.4) 

157.0 

(82.9) 

148.3 

(79-1) 

4l.l 

(23.9) 

Air 

Force 

316.8 

(223.7) 

607.5 

(220.3) 

646.2 

(225.7) 

631.5 

(235.2) 

154.7 

(57-6) 

DoD 

2688.2 

(1207.4) 

33  34.4 
(1224.7) 

3507.2 

(1324.3) 

3552-9 

(1385.6) 

841.8 

(344.4) 

Note:  Figures  in  parentheses  show  student  pay  and  allowances  included 
in  the  figures  immediately  above. 


Total  Specialized  Skill  Training  Loads,  FY  1973-1978 
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Only  the  Air  Force  and  Navy  reported  utilization  of  lateral 
entry  of  skilled  technicians . The  Air  Force  provides  for  trained 
personnel  by  having  personnel  from  skill  areas  related  to  a 
particular  subject  be  given  lateral  courses  in  that  subject.  Train- 
ing time  is  considerably  less  than  that  for  initial  skill  training. 
Examples  of  Air  Force  lateral  courses  are  Avionics  AGE  Specialist; 
Flight  Engineer;  and.  Supply  Systems  Specialist. 

Later)  1 entry  of  skilled  Technicians  in  the  Navy  was  utilized 
in  an  experimental  program  for  Electronics  Technicians.  The  program 
enabled  the  entry  of  personnel  into  complex  skill  areas  at  a level 
comparable  to  various  petty  officer  levels.  Entry  was  based  upon 
successful  completion  of  a vocational  or  technical  school.  The 
purpose  of  the  program,  which  began  in  1971,  was  to  determine  the 
cost  benefit  of  lateral  entry . The  79  personnel  involved  are 
currently  being  evaluated  as  to  job  performance. 

In  Navy  construction  battalion  ratings,  lateral  entry  is  based 
upon  specific  definitions  of  experience  required  for  a skill  level. 
This  program  is  utilized  whenever  there  i6  an  urgent  requirement  for 
expansion  of  the  number  of  senior  personnel  in  the  ratings  involved. 


DESCRIPTION  OF  SPECIALIZED  SKILL  TRAINING  PROGRAMS 


Specialized  Skill  Training  is  the  most  massive  and  diverse  of 
all  the  major  categories  of  individual  training.  In  the  interest 
of  clarity,  the  full  category  has  been  divided  into  the  following 
sub-categories:  Initial  Skill  Training  (Enlisted);  Initial  Skill 
Training  (Officer);  Skill  Progression  (Enlisted);  Skill  Progression 
(Officer);  and  Functional  Training. 

Initial  Skill  Training  (Enlisted)* 

Initial  Skill  Training  includes  all  formal  training  normally 
given  immediately  after  Recruit  Training  and  leading  toward  the 
award  of  a military  occupational  specialty  or  rating  at  the  lowest 
skill  level.  Successful  completion  of  the  training  qualifies  the 
enlisted  member  to  take  a position  in  the  job  structure  of  the  Service 
and  to  progress,  through  job  experience,  to  the  journeyman  level. 

Load  data  for  Initial  Skill  Training  (Enlisted)  in  FY  197*+ 
through  1978  are  displayed  in  the  following  table. 

* This  definition  comes  from  page  V-3  of  the  Military  Manpower 
Training  Report  for  FY  1976.  The  Navy  comments':  ^Navy  apprentice 
training  which  is  a portion  of  recruit  training  is  carried  as 
apecialized  skill  training  in  the  MMTR." 


A-4-1.5 


Reflecting  the  variety  of  skills  required  in  the  four  services, 
there  is  a large  number  of  courses  for  enlisted  personnel  in  Initial 
Skill  Training.  Course  lengths  vary  widely  according  to  the 
complexity  of  the  subject  matter.  For  example,  the  Air  Force  course 
; for  electronic  computer  systems  repairman  is  280  days  in  length, 

l.  whereas  the  course  for  security  specialist  takes  only  36  days . The 

following  table  provides  number  of  courses,  course  lengths  and  pro- 
jected attrition  rates  of  Initial  Skill  Training  (Enlisted). 

Initial  Skill  Training  (Enlisted),  FY  1976 


Army 

Navy 

USMC* 

Air  Force 

Number  of  Courses 

341 

106 

2J8 

236 

Average  Course  Length  (Days) 

62 

43 

76 

100 

Projected  Attrition  Rate  (Percent) 

9 

8 

10 

6 

^Includes  courses  conducted  by  the 

Navy  and 

other 

Services 

programmed 

for  attendance  by  Marines . 


L 
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A sampling  of  the  Initial  Skill  Training  courses  in  each  service 
which  will  produce  the  most  graduates  in  FY  1976  is  shown  below: 


Courses  Producing  Most  Graduates,  FY  1976 


Service 

Course  Title 

No.  of 
Graduates 

Length 
( days ) 

Army 

Light  Weapons  Infantryman 

2k, 069 

56 

Field  Artillery  Basic 

10, 572 

49 

Wheel  Vehicle  Mechanic 

9,645 

56 

Pioneer  (Combat  Engineer) 

7,475 

49 

Food  Service  Specialist 

6,457 

56 

Navy 

a/ 

Apprentice  Training  — ' 

26,900 

16 

Aviation  Fundamentals 

15,057 

9 

Basic  Electricity  and 
Electronics 

11,767 

31 

Engineering  PropulsionBasic 

7,737 

23 

Marine  Corps 

Infantry  Training  School 

10,482 

34 

Basic  Administrative  Clerk 

2,685 

24 

Field  Radio  Operator 

1,819 

5k 

Basic  Automotive  Mechanic 

1,350 

84 

Air  Force 

Security  Specialist 

4,673 

36 

Jet  Aircraft  Maintenance 

3,219 

80 

Law  Enforcement  Specialist 

2,639 

36 

Inventorh  Management 

2,448 

51 

a / Apprentice  Training  is  composed  of  fundamental  training  in  one  of 
four  basic  skill  areas:  Seaman,  Fireman,  Airman,  Construction- 
man.  The  course  length  shown  is  the  average  for  those  four  skills. 


Skill  Progression  Training  (Enlisted) 

This  sub-category  covers  skill  training  received  by  enlisted  per- 
sonnel subsequent  to  Initial  Skill  Training.  Through  this  training, 
the  student  gains  the  knowledge  to  perform  at  a more  skilled  level  or 
in  a supervisory  position.  Skill  Progression  Training  is  most  frequently 
given  after  the  service  member  has  gained  experience  through  actual 
work  in  his  specialty.  In  some  cases,  however,  training  in  a relatively 
narrow  subject  area  as  an  immediate  follow-0.1  to  Initial  Skill  Training 
is  included  in  Skill  Progression  Training.  The  requirement  for  Skill 
Progression  Training  arises  from  the  fact  that  training  in  a skill  at 
entry  level  and  subsequent  experience  do  not  , in  many  cases,  fully 
qualify  a service  member  to  do  the  more  advanced  jobs  in  his  field  with- 
out further  formal  training. 

Training  load  data  for  Skill  Progression  Training  (Enlisted)  for 
FY  1974  through  1978  are  shown  in  the  following  table. 
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The  following  table  displays  statistics  in  Skill  Progression 
Training  in  each  of  the  services  for  FY  1976. 


Skill  Progression  Training  (Enlisted),  FY  1976 


Army  Navy 


Marine^/  Air 
Corps-  Force 


Number  of  Courses 

Average  Course  Lengths  (Days) 

Projected  Attrition  Rate  (Percent) 


87  1388 

63  52 

7 6 


218  1600 

7b  32 

b 2 


a / Includes  courses  conducted  by  the  Navy  and  other  services  programmed 
for  attendance  by  Marines . 


The  large  number  of  Navy  and  Air  Force  courses  is  a reflection  of 
the  technical  nature  of  these  servioee  and  their  large  number  of  sub- 
specialties. Of  course,  some  of  the  difference  is  attributable  to 
differing  service  approaches  to  course  definition  and  segmenting. 

Initial  Skill  Training  (Officer) 

As  a general  rule,  Officer  Acquisition  Training  is  oriented  toward 
the  broad  educational  background  and  general  military  training  which 
is  considered  necessary  for  all  officers  entering  a service.  In 
consequence,  most  newly  commissioned  officers  require  training  for  the 
specific  types  of  duty  they  will  be  performing  in  their  first  duty 
assignment.  Initial  Skill  Training  for  officers  is,  therefore, 
analogous  to  Initial  Skill  Training  for  enlisted  personnel  — both 
provide  the  job-oriented  training  which,  added  to  the  military  funda- 
mentals learned  earlier,  prepares  the  individual  for  taking  a place 
in  the  job  structure . 

Load  data  for  Initial  Skill  Training  (Officer)  for  FY  197^-37)78  are 
displayed  in  the  following  table: 


Training  Inputs,  Outputs,  Loads,  Initial  Skill  Training  (Officers)  FY  1QJU-73 
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With  minor  exceptions,  all  newly  commissioned  Army  officers  attend 
an  officer  basic  course  at  their  branch  school  - Infantry  officers  at 
the  Infantry  School,  Engineer  officers  at  the  Engineer  School,  etc. 

Most  of  these  courses  are  12  weeks  in  length,  and  the  officer  attends 
before  reporting  to  his  first  unit  of  assignment.  In  addition, 
certain  officers  are  selected  to  attend  follow-on  skill  or  functional 
training  courses  for  more  specialized  assignments . 

All  submarine  and  nuclear  officers  and  above  t)Ocjo  of  Surface  Navy 
officers  go  to  Initial  Skill  Training.  The  Navy  provides  17  courses 
for  officers  in  Initial  Skill  Training,  with  an  average  length  of  99 
days . Most  of  the  courses  are  essentially  indoctrination  courses  or 
courses  in  specific  duties,  such  as  in  antisubmarine  warfare,  which  a 
junior  officer  may  be  destined  to  assume  aboard  ship. 

All  newly  commissioned  Marine  Corps  officers  attend  a basic 
course  (28  weeks  in  length  for  male  officers,  10  weeks  for  female 
officers)  for  general  orientation  and  training.  In  addition.  Marine 
officers  attend  6l  Initial  Skill  Training  courses  (some  conducted  by 
Navy  or  other  Services),  average  74  days  in  length,  related  to  specific 
officer  jobs. 

The  Air  Force  conducts  54  Initial  Skill  Training  courses  for 
officers,  with  an  average  length  of  87  days;  about  45  percent  of 
newly  commissioned  officers  attend  these  courses. 

Skill  Progression  Training  (Officer) 

Skill  Progression  Training  for  officers  is,  in  general,  aimed 
at  officers  with  several  years  of  practical  experience  and  provides 
them  knowledge  needed  to  assume  more  advanced  responsibilities.  For 
example,  the  Army  provides  advanced  courses  which  are  structured  to 
prepare  the  students  for  battalion  and  brigade  duties  in  addition 
to  command  responsibilities  at  the  company  and  battery  level.  Data 
for  Skill  Progression  Training  (Officer)  are  displayed  in  the  following 
table : 


0>  FICERP  , 
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The  Army  conducts  1 6 branch-oriented  courses,  most  of  which  are 
32  weeks  in  length.  The  Navy  maintains  135  courses,  averaging  51 
days  in  length,  which  cover  a variety  of  specialized  duties  which  are 
typically  performed  by  officers  with  several  years  of  service  — for 
example,  destroyer  officer  course,  aviation  maintenance  officer  course, 
and  nuclear  propulsion  plant  course. 

Both  the  Marine  Corps  and  the  Air  Force  conduct  broad  courses 
for  officers  at  about  the  same  level  as  the  Army's  advanced  courses; 
however,  as  these  are  Service-wide  and  uniform  in  content,  they  are 
carried  in  Professional  Development  Education.  Within  Skill  Progression 
Training,  Marine  Corps  officers  attend  85  courses,  with  an  average 
length  of  104  days,  on  a variety  of  specialized  subjects,  some  con- 
ducted by  the  Navy  or  other  Services.  The  Air  Force  has  550  courses, 
averaging  23  days  in  length,  for  the  purpose  of  training  officers  in 
new  duties  required  by  their  prospective  assignments. 

Functional  Training 

Functional  Training  is  an  "all  other"  sub -category  covering  those 
types  of  required  training  which  do  not  fit  neatly  into  the  definitions 
of  the  other  sub-categories.  By  and  large,  Functional  Training  is  in 
subject  areas  which  cut  across  the  scope  of  military  occupational 
specialties  and  provides  additional  required  skills  without  changing 
the  student's  primary  specialty  or  skill  level.  Both  officers  and 
enlisted  personnel  participate  in  Functional  Training.  Load  data  for 
FY  1974-1978  are  shown  in  the  following  table: 


Tral.-.ltm  Inputs,  -v.^cuts,  1 a-.  . functional  Training,  FV  IQ~!.-19T- 
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Army  Functional  Training  includes  the  airborne,  ranger,  and 
special  forces  qualification  courses,  some  specialized  NCO  super- 
vision courses,  and  a number  of  courses  related  to  specialized  equip- 
ment (e.g..  Manual  Cordless  Switchboard  Repair;  8-inch  Atomic 
Projectile  Assembly) • 

Navy  Functional  Training  differs  from  that  of  the  other  Services 
because  of  the  very  high  input  to  a large  number  of  very  short  courses 
(the  longest  is  12  days,  the  shortest  is  one  day).  Most  of  the  train- 
ing consists  of  in-port  training  for  ships'  crews,  and  includes  the 
following  types  of  activity; 

1.  Shore  training  for  shipboard  teams  (firefighting,  damage 
control,  anti-submarine  warfare,  etc.). 

2.  Short  basic  or  refresher  courses  at  fleet  training  centers  in 
the  operation  of  equipment  or  systems. 

3-  Shipboard  in-port  training  assistance. 

4.  Precommissioning  training  for  newly  formed  crews  of  ships 
under  construction. 

Marine  Coxps  Functional  Training  provides  skills  required  for 
specific  jobs  but  not  limited  to  a primary  occupational  specialty. 

Some  of  the  included  courses  are  scuba  training,  seaduty  indoctrina- 
tion, and  drill  instruction  training. 

Almost  all  Air  Force  Functional  Training  is  survival  training 
related  to  various  environments:  water,  arctic,  jungle  or  topic. 

The  following  table  provides  additional  statistics  on  Functional 
Training. 

Courses  and  Course  Lengths,  Functional  Training,  FY  1976 


Army 

Navy 

Marine& / 
Corps--' 

Air 

Force 

Number  of  courses 

159 

1,566 

191 

8 

Average  Course  Length  (Days) 

56 

4 

37 

7 

a/  Includes  courses  conducted  by  the  Navy  and  other  Services  programed 
for  attendance  by  Marines . 
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Major  changes  in  the  Navy  since  FY  1972  have  been: 

1.  Closure  of  NTC  Bainbridge  for  better  utilization 
of  newer  physical  plants  and  consolidation  of 
training  for  billet  and  O&MN  Savings. 

2.  Concentration  of  "soft  skills"  in  clerical  and 
administrative  training  at  a central  location  in 
Meridian,  Mississippi . The  consolidation  permits 
more  efficient  utilization  of  common  type  equip- 
ment and  personnel  resources . 

3*  Consolidation  of  training  sites  so  as  to  shorten 
transportation  requirements.  For  example,  elec- 
tronic technician  training  at  San  Diego,  formerly 
at  Treasure  Island,  is  in  the  same  geographical 
location  as  recruit  and  prerequisite  basic  elec- 
tricity and  electronics  training. 

Since  1972,  the  Army  has  undergone  a process  of  reviewing  Special- 
ized Skill  Training  programs  as  to  their  applicability  to  the  Army's 
needs . In  situations  where  identical  courses  were  taught  at  several 
locations,  reduction  in  requirements  and  economic  necessity  have 
caused  consolidation  to  one  training  site.  For  example,  Aviation 
training,  once  conducted  at  both  Fort  Rucker  and  Fort  Wo Iters,  has 
been  consolidated  at  Fort  Rucker.  Much  of  the  signal  oriented 
training,  previously  at  Fort  Monmouth,  is  now  at  Fort  Gordon.  Also, 
Army  branch  oriented  training  centers  at  Fort  Bliss  (Air  Defense 
Artillery),  Sill  (Field  Artillery)  and  Gordon  (Military  Police)  have 
been  merged  with  branch  schools . 

Courses  have  been  increased  or  terminated  in  response  to  changes 
in  requirements.  Combat  support  training  at  Forts  Knox  and  Polk  has 
been  terminated, as  has  cook  and  clerk  courses  at  Fort  Leonard  Wood. 
Combat  support  training  at  Fort  Jackson  has  been  increased  to  compen- 
sate for  the  course  closures  at  the  other  bases . 

In  the  period  of  FY  1972-1975,  the  number  of  Specialized  Skill 
Training  courses  in  the  Air  Force  was  reduced  by  337-  Most  of  the 
reductions  were  in  Special  Resident  and  Special  Field  Training  courses. 
An  additional  52  courses  were  programmed  in  the  Regular  Resident 
training  program.  In  the  same  time  period,  the  weighted  average  course 
length  was  reduced  from  9>2  weeks  to  8.0  weeks.  In  Initial  Skill 
Training,  airmen  courses  were  increased  from  179  to  199>  tut  weighted 
average  course  length  was  reduced  from  15-6  weeks  to  13*6  weeks. 

Officer  courses  in  Initial  Skill  Training  have  stayed  rather  constant 
with  the  weighted  average  course  length  going  from  lt-,6  to  12.6  weeks. 
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F.  Priorities. 

The  Services  and  Defense  Agencies  have  identified  the  current  R&D 
efforts  which  represent  the  1/3  of  their  respective  programs  which  is 
of  top  priority  in  the  Human  Resources  Technology  Area.  These  programs 
are  identified  by  Service  and  Defense  Agency. 

ARMY : The  top  priority  efforts  are:  design  of  i-ducation/training  media, 
trainee  evaluation,  training  technology  applications  to  special  problems, 
recruiting,  selection  and  classification,  race  relations,  drug  abuse, 
man-machine  systems  and  human  performance  capability  and  adaptability. 

NAVY:  The  major  program  thrusts  support  priorities  established  to  improve 
the  efficiency  and  effectiveness  of  education  and  training:  total  force  level 
planning  for  active  duty,  reserve  and  civilian  personnel;  reduction  in  ship- 
board manning  requirements;  and  the  full  range  of  "manpower  crisis" 
problems  in  drug  abuse,  race  relations,  and  discipline.  These  priorities 
derive  primarily  from  the  problems  associated  with  the  overall  reduction 
of  DoD  resources,  the  new  environment  of  the  aero-draft,  and  the  changing 
cultural  characteristics  of  the  population  from  which  future  DoD  manpower 
requirements  will  be  met. 

AIR  FORCE:  The  top  priority  items  are  the  Advanced  Simulation  in  Under- 
graduate  Pilot  Training  (ASUPT),  the  Advanced  Instructional  System  (AIS), 
and  Fully  Proc eduralized  job  Performance  Aids  (JPA),  in  support  of 
training  needs,  and  the  Occupational  Analysis  program,  which  has  impact 
on  many  of  the  Air  Force  personnel  and  training  systems. 

ARPA:  The  following  are  the  top  priority  programs:  training  technology, 
quantitative  strategic  forecasting,  computer  simulation  of  crisis  decision 
problems,  manpower  models,  and  man-tnachine  systems. 

QASD/MfcRA  : The  top  priority  program  is  manpower  recruiting. 
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The  Army's  Computerized  Training  System  (CTS)  project  is  designed  to 
field  an  operational  Computer  Assisted  and  Computer  Managed  Instruction 
(CAI/CMI)  system  at  Ft.  Gordon,  Georgia.  Although  the  system  will  initially 
be  used  for  training  in  communications  and  electronics,  it  is  expected  that 
it  will  serve  as  a model  for  similar  systems  in  special  skill  training. 
Currently,  the  first  32  of  the  planned  128  terminals  have  been  installed, 
and  the  system  is  expected  to  be  fully  operational  by  August,  1975. 

The  CTS  project  began  in  1971,  and  consisted  of  three  major  phases. 

The  first  phase  employed  an  existing  off-the-shelf  CAI  system,  the 
IBM  1500  series,  to  evaluate  the  potential  of  CAI  for  Army  skill  training. 
Results  showed  a potential  25-30  per  cent  reduction  in  training  time,  and 
in  general,  were  favorable  towards  the  introduction  of  CAI  into  Army 
training.  The  second  phase  consisted  of  determining  the  design  requirements 
and  hardware /software  specifications  for  an  Army  CAI  system.  Portions 
of  this  effort  involved  the  use  of  the  PIATO  CAI  system  to  evaluate  the 
utility  of  plasma  type  terminals.  Additional  support  was  provided  by 
project  IMPACT  which  resulted  in  design  recommendations,  many  of  which 
were  incorporated  in  the  final  system  design  requirements.  ARI  active 
participation  included  project  CATALIST  which  consisted  of  development 
of  an  instructional  model  for  CAI  and  software  development  of  an 
interactive  graphics  terminal.  CATALIST  is  scheduled  to  terminate 
30  June  1975. 

Over  the  next  five  years,  it  is  expected  that  the  CTS  project  will 
provide  guidance  and  integration  of  all  Army  CAI/CMI  efforts.  ARI  will 
assume  a major  technical  support  role,  including  the  use  of  the  first 
CTS  system  (ABACUS)  as  a test  bed  to  evaluate  new  technology  in  computer 
instruction. 

The  Navy  plans  to  develop  a CMI  system  which  will  perform  the  test 
evaluation  and  instructional  strategy  for  each  student  individually  within 
certain  designated  schools.  These  schools  are,  in  general,  those  with 
AOB's  greater  than  500  and  cover  a spectrum  of  skills  including  aviation 
maintenance,  marine  propulsion,  basic  and  advanced  electronics  and  certain 
clerical  skills.  The  proposed  system  will  aid  the  individualized  training 
of  5000  (average  of  board)  officers  and  enlisted  personnel  in  technical 
and  specialized  areas  and  must  be  expandable  to  support  an  average  on 
board  student  enrollment  of  about  16,500  students. 

NPRDC  has  developed  and  evaluated  a number  of  CBT  applications,  including 
Computer  Management  of  Aviation  Fundamentals  Training,  IBM  1500  applications 
in  the  training  of  Basic  Electricity  and  Electronics,  and  the  various 
sub-projects  under  the  PIATO  IV  technology  program. 

The  Air  Force  PLATO  IV  program  being  funded  through  ARPA  as  a part 
of  a tri-service  effort  is  being  conducted  to  determine  the  feasibility 
of  CAI  in  Air  Force  Technical  training. 
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Another  Air  Force  CAI  effort  which  is  now  implemented  is  the 
Computer  Directed  Training  System  (CDTS)  which  is  now  implemented,  but 
began  as  a feasibility  study  several  years  ago.  The  approach  was  to 
provide  OJT  to  personnel  using  a B3500  computer  in  their  jobs  (e.g., 
personnel  specialists).  CAI  programs  were  used  to  train  personnel  on 
a time-sharing  basis  with  existing  computer  capabilities.  The  evaluation 
demonstrated  that  this  application  to  OJT  was  feasible  and  cost-effective.  , 

The  program  is  now  operational  world-wide  where  a base  level  B3500  is  used 
for  personnel  support.  Areas  of  instruction  now  operational  or  projected 
to  be  completed  in  the  near  future  are: 

t 

B35QQ 

Computer  Operation 
Base  Level  Military  System 
Advanced  Personnel  Data  System 
Civilian  Personnel  Mgt  Info  Sys 
Terminal  Opns  for  Acctg  & 

Finance  Personnel 
Joint  Uniform  Pay  System 
base  Engineer  Automated  Mgt  Sys 
COBOL  & FORTRAN  Compiler 
Languages 


| 

1 


I 


116000 

COBOL  & FORTRAN  Compiler 
Languages 
Terminal  Users 
Time  Sharing 
JOPS  * 

Introduction  to  R6000* 

Systems  Analysis  * 

Operations* 

IDS* 

Completion  date  2/3  Qtr  CY  1975 
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Army  R&D  has  successfully  demonstrated  In  two  automated  instructional 
packages  the  feasibility  of  Application  of  Tactical  Data  Systems 
(Embedded  Training)  for  meeting  user  training  requirements  in  a tactical 
unit  environment.  One  package  assisted  infantry  personnel  in  preparing 
for  job  proficiency  tests  in  Crew  Served  Weapons  and  Tactics  and  the 
other  was  for  General  Educational  Development  (GED)  for  those  personnel 
who  had  not  met  high  school  equivalency  requirements. 

For  both  job  proficiency  and  GED,  the  automated  instruction  was 
more  effective  than  self-study  methods.  Not  only  was  performance  for  the 
automated  instruction  group  higher  than  for  other  methods  of  training, 
automated  instruction  was  also  effective  across  the  range  of  general 
mental  abilities. 

Possible  applications  of  embedded  training  are:  (l)  Administration  of 
automated  instruction  MDS  courses  for  familiarization  training  in  TO&E 
units.  Advanced  Individual  Training  (AIT),  and  preparation  for  MOS 
proficiency  tests:  (2)  Use  by  National  Guard  and  Army  Reserve  forces. 

Such  courses  may  be  particularly  effective  in  Infantry  units,  especially 
alert  units,  primarily  to  increase  and  maintain  combat  proficiency. 
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SUMMARY 

iNiuoiiiurnow 

Approximately  8 per  cent  (110  billion  dollars)  of  the  Gross  National  Product 
Is  devoted  to  national  education.  It  was  estimated  that  6.6  billion 
dollars  ol  the*  total  national  CApcr.di tcr«»  would  be  expended  in  FI  1974  8^ 

(lie  !>ol)  (department  *» f Defense)  for  training  and  education.-  Even  though 
th<»  cost  of  training  continues  to  increase,  inflation  continues  to  increase 
and  manpower  reductions  continue;  the  Navy  is  forced  to  reduce  their 
training  costs  to  meet  the  current  austerity  requirements.  Furthermore, 
t hose  training  cost  reductions  must  be  achieved  with  no  adverse  effects  on 
the*  continuing  efforts  to  improve  the  quality  of  Navy  training. 

Throughout  the  military  services  and  the  civilian  sector,  various 
alternatives  are  being  explored,  developed,  and  often  discarded,  to 
improve  training  quality  while  simultaneously  reducing  training  costs. 

An  alternative  which  has  been  explored  and  should  be  developed  and  not 
discarded  is  the  concept  of  using  commercial,  sources  to  train  Navy 
pci  smiiiei  in  selected  basic  skill  areas.  The  task  of  exploring  the 
feasibility  of  this  alternative  war.  assigned  to  the  TAEG  by  the  CNET.  The 
Phase  I (exploring)  element  of  the  task  was  concerned  only  with  utilizing 
commercial  sources  for  Navy  selected  basic  skill  training,  the  results 
of  which  are  documented  iri  this  report.  The  Phase  IT  (developing)  portion 
of  the  task  will  be  concerned  with  implementation  of  the  concept  for 
selected  Navy  and  Marine  Corps  skill  training. 

The  two- phase  study  includes  both  industry  and  public  and 
private  vocational /technical  training  institutions.  Mon-industry 

1/  II.  _Mev>r^  and  World  Report,  June  18,  1973 
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training  institutions  are  referred  to  as  VOTECS.  The  study  included 
personal  examination  of  30  industrial  organizations.  (The  National 
Security  Industrial  Association  provided  data  on  50  additional  companies.) 

The  examination  of  VOTECS  concentrated  on  states  having  large  Navy 
Inst  a Mat  ions  . 

Most  of  thp  data  for  this  study  were  collected  during  personal  visits 
to  industrial  organizations  and  vocational-technical  training  institutions 
and  by  review  of  appropriate  literature.  Discussions  with  training  personnel 
and  direct  observation  of  training  in  classrooms,  facilities  and  equipment 
provided  invaluable  data. 

CONCLUSIONS  AND  RECOMMENDATIONS 

A summary  of  the  major  conclusions  and  recommendations  of  the  Phase  I 
Staff  Study  is  presented  below. 

CONCLUSIONS 

J.  Industry  and  non-federal  post-secondary  training  institutions 
have  the  capability  and  facilities  to  provide  effective  training  to  Navy 
enlisted  personnel  in  basic  technical  and  vocational  skills."'  Contract 
training  with  these  sources  in  selected  skills  provides  an  opportunity 
to  greatly  expand  Navy  training  capability  by  providing  technical  training 
programs  to  supplement  present  Navy  training,  to  eliminate  costly 
duplication  of  existing  civilian  facilities,  and  to  provide  specialized 
training  not  offered  by  Navy  schools. 

?.  The  systems  approach  to  training  is  widely  used  hy  industry 
and  non- federal  post -secondary  training  institutions  in  the  development 
ol  training,  programs. 
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J.  Industry  recognizes  the  value  of,  nnd  need  for,  cost  effective 
lii-lioutu>  training  nnd  is  applying  innovative  educational  techniques  to 
meet  llielr  training  needs. 

/».  Public  nnd  private,  non-federal  post-secondary  training  institu- 
t ions  develop  training  programs  to  meet  the  specific  needs  of  the  community. 
Navy  utilization  of  such  institutions  should  be  carefully  considered  since 
a disproportionate  number  of  military  students  could  adversely  affect  the 
civil  tin-mil i tary  relationship. 

5.  Civilians  trained  in  selected  skills  by  non-federal  post-secondary 
1 ns ( 1 tut  Ions  can  meet  Navy  "A"  school  level  graduation  requirements. 

< 6.  Many  public  area  vocal  ional/technica  1 schools  and  j uni  or /common! ty 

colleger,  have  established  effective  feedback  systems  which  enable  the  user 
of  their  product  (the  trained  student)  to  report  changes  in  occupational 
training  institutions  to  revise  curricula  as  necessary  to  keep  pace  with 
technological  advances. 

7.  The  concept  of  commercial  contract  training  does  not  require 
changes  to  the  Af.'FR. 

R.  In  general,  both  industry  and  non-federal  post-secondary 
vocal. lonal/techni cal  training  institutions  are.  receptive  to  the  concept 
of  conducting  training  for  Navy  personnel  at  the  "A"  school  level  and 
will  tailor  training  programs  to  meet  the  specific  needs  and  standards  of 
the  Navy. 

9.  The  application  of  cost  effectiveness  and  cost  benefit  analysis 
throughout  the  training  program  development  cycle  is  an  accepted  practice 
In  industry.  Substantial  cost  savings  can  be  achieved  through  utilization 
and  refinement  of  such  techniques  in  the  Navy  training  system. 
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10.  Only  those  commercial  sources  physically  located  within 
reasonable  commuting  distance  of  the  students'  assigned  base  should  he 
considered  for  training  military  personnel  at  the  "A"  school  or  apprentice 
love  1 . 

11.  Government  and  industry  accounting  systems  are  not  structured 
to  enable  the  determination  of  the  true  cost  of  training.  A standard 
accounting  system  specifically  designed  to  represent  the  true  cost  of 
training  Is  required. 

12.  Industry  has  significantly  increased  the  flexibility  and  capability 
of  training  facilities  through  the  incorporation  of  advanced  design  concepts. 
Such  concepts  have  proven  effective  in  reducing  maintenance  and  modification 
costs . 

IT.  There  is  a trend  within  industry  to  centralize  training  management 
control  within  the  corporate  structure.  Many  of  the  management  practices 
and  philosophies  of  industry  have  beneficial  application  to  the  Navy, 

14.  The  majority  of  industrial  activities  develop  career  professional 
educators  and  ins  true  tors , -advancing  qualified  personnel  on  merit  to 
management  level  positions. 

15.  Personalized  training  programs  in  being  and  under  development 
In  the  civilian  sector  have  application  to  Navy  development  and  planning. 

16.  Those  Industrial  activities  that  have  long-range  training  plans 
and  strategics  have  the  most  effective  training  programs. 

17.  Standardization  of  training  facility  design,  Instructional 
equipment,  instructional  techniques,  and  training  curricula  is  a standard 
practice  within  industry. 
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18.  I nsl  r no  to  i s In  Industry  are  required  lo  attend  professional 
Ins t rue l or  training  courses  prior  to  classroom  instruction. 

10.  Commercial  training  sources  have  the  capability  and  facilities 
to  provide  t raining  to  Naval  Reserve  personnel.  Such  sources  should  be 
considered  in  mobilization  planning. 

20.  Cumniorcial  training  sources  require  evaluation  on  an  individual 
and  competitive  basis  due  to  the  lack  of  standardized  criteria  for  goal 
achievement  in  the  area  of  technical  skill  training. 

21.  Industry  is  experimenting  with,  and  using,  many  advanced  education 

y 

nnd  training  concepts  to  improve  the  effectiveness  and  efficiency  of  training. 
R fj  ( [I  IHMCNI ) ATI  OR  S 
A.  11.inagem.ni  t 

1.  The  CNET  should  continue  to  support  efforts  directed  toward 
centralized  training  management.  This  philosophy  is  accepted  in  industry 
an  the  most  efficient  means  of  achieving  positive  program  control,  training 
program  continuity,  training  effectiveness,  training  efficiency,  training 
staixl.irdi  zation,  training  cost  reductions  and  effective  program  planning. 

2.  A full-time  staff  activity  responsible  for  long-range  planning 
strategy  should  he  established  by  CNET.  The  functions  of  this  staff 
should  Include  as  a minimum: 

a.  The  impact  of  foreign  national  policy  on  Navy  training. 

b.  The  impact  of  DoD  policy  on  Navy  training. 

c.  The  impart  of  new  weapon  systems  on  Navy  training. 

<1.  lire  application  of  long-range  R&D  efforts  in  education  and 
training  technology  to  Navy  training. 
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1.  Coni  I imi'd  effort  should  be  devoted  to  the  standardization  of 
education  and  training  technology.  Tills  should  include  all  facets  of 
education  and  training. 

4.  The  CNET  should  continue  efforts  to  consolidate  education  and 
training  facilities.  Such  consolidation  effort  should  include  consideration 
of  the  current  efforts  being  devoted  to  the  concept  of  interservice  training. 

5.  The  efforts  being  devoted  by  the  CNET  to  improve  communication 
channels  through  exchange  of  training  and  education  data  between  subordinate 
commands,  other  services,  and  civilian  activities  should  be  continued. 

6.  The  CNET  should  initiate  a program  to  simplify  the  RMS  (Resource. 
Management  System)  to  effect  maximum  utilization  of  personnel  and  e.jui patent 
In  its  training  programs. 

7.  Continued  effort  should  be  directed  toward  the  centralized 
con i i o 1 of  training  and  education  reseaich  and  development  programs. 

K.  The  CNET  should  adopt  standardized  task  analyses  methods. 
Administrative  procedures  and  appropriate  guidelines  should  be  established 
In  Insure  that  task  analysis  is  applied  during  the  acquisition  of  all  new 
weapon  systems  and  platforms  and  during  all  training  development  programs. 

9.  The  CNET  should  continue  efforts,  within  the  areas  examined  in 
this  study,  toward  interservice  training  and  the  use  of  appropriate  DoD 
agency  schools  to  satisfy  Navy  basic  skill  training  needs.  Progress  in 
this  area  will  result  In  training  cost  reductions  for  the  Navy  and 
increased  training  management  efficiency. 

10.  Emphasis  should  continue  to  he  placed  on  the  development  of  an 
effective  Navy-wide  feedback  system  for  education  and  training.  An 
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HI  it  l I vo  feedback  system,  accepted  by  all  Navy  commands,  will  greatly 
Increase  the  efficiency  and  effectiveness  of  Navy  training. 

11.  A cai eer  field  relating  to  education  and  training  should  be 
ost  alt  1 1 sited  for  Naval  officers,  enlisted,  and  civilian  personnel.  This 
career  field  is  required  to  elevate  the  professional  status  of  Navy 
education  and  training  personnel  and  to  maintain  the  program  continuity  o 
all  training  and  education  activities. 

12.  The  current  effort  being  devoted  to  improving  instructor  train’ 
techniques  and  methodology  should  be  continued.  The  eouccpt  of  classroom 
managers  should  he  included  in  instructor  training  curriculum.  Considers 
i Jon  should  be  given  to  mandatory  periodic  refreshc-r  instructor  training 
to  keep  Navy  instructors  abreast  of  the  latest  changes  in  training  techne 
and  instructional  techniques. 

14.  Continued  effort  should  he  directed  toward  the  standardization 
of  training  and  education  terminology.  This  effort  should  be  considered 
by  personnel  charged  with  the  responsibility  for 'interservice  training 
and  education'. 

)r>.  Procedures  should  be  established  to  realign  techniques  for 
inspection  and  evaluation  of  Navy  training  programs.  Such  procedures 
should  he  specific  In  nature  to  permit  meaningful  evaluation  of  the 
effectiveness  and  efficiency  of  training  programs. 

16.  A standard  technique  for  economic  analysis  should  be  established 
for  the  education  and  training  community.  This  technique  should  he  based 
on  the  basic  economic  analysis  concepts  set  forth  in  Section  VII  of 
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17.  The  CNET  should  continue  efforts  for  the  certification  and 
act: rod lta I Ion  of  Navy  skill  and  technical  training  courses. 

18.  Continued  effort  and  growth  should  he  encouraged  for  the 
standardization  of  training  aids  and  devices.  The  effort  being  devoted 
to  consolidation  and  standardization  within  the  cognizance  of  the  CNETS 
closely  parallels  the  consolidation  and  standardization  philosophy  of 
many  Indus  trial  organizations. 

19.  The  CNET  should  consider  the  utilization  and  application  of 

✓ 

the  concepts  set  forth  below  in  appropriate  Navy  training  situations: 

c.  Cognitive  style  mapping 

b.  Managed  on-fcoavd  training  vs.  oi  board  t raining  (c  .g., 
formalized  control  vs, non- f oriKtli zed  contt ol) 

c.  Shipboard  satellite  training 

d.  CA1  remedial  education 

e.  Civilian  recognized  Navy  training  certi.fi  ates 

■t 

f.  Motivation  as  a major  education  and  training  consideration 
(e.g.  , this  includes  job  induced  (e.ytrinsic)  as  well  as  such  intrinsic 
motivation  as  attitudes  and  incentives  to  perform). 

g.  Modular  structured  courses  (increased  emphasis). 

20.  The  CNET  should  consider  non-federal  post-secondary  training 
institutions  as  training  sources  in  mobilize t. ion  planning. 

21.  Non-federal  post-secondary  training  institutions  should  he 
routs  1 tiered  as  sourcet:  for  appropriate  Naval  Reserve  training.  These 

I tv-,  t I ( ut  I our  are  cuiently  being  used  lor  certain  types  of  Mai  Ine  Corps 


Reserve  training. 
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22.  Tlit'  CNET  should  establish  programs  to  improve  the  classification 
procedures  for  new  personnel. 

PHARE  11  PLANS 

The  Phase  11  portion  of  this  study  will  provide  two  VO’J’ECS  implementa- 
tion plans,  one  for  the  Navy  and  one  for  the  Marine  Corps.  The  Navy  plan 
will  be  completed  in  February  197.1  and  will  include  the  following: 

1.  Samp  .It  VO  TEC  specification 

2.  Program  of  instruction  for  LI  (Lithography)  rating 

3.  Economic  analysis  techniques  applicab1e  to  Navy  and  Marine 

✓ 

Corps  in-house  training  and  for  proposed  commercial  contract  training 

4.  Management,  consideration  and  contract  training  feasibility  programs 

5.  Contractual  techniques  for  commercial  contract  training 

6.  List  of  qualified  VOTEC  institutions  near  Navy  installations 

7.  Cotupai  a ti v«  cost  analysis 
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Sample  l.!«|,»RRO_ Training  Research  Stud ujs 
Which  Uoiionstratcd  improved  Prof icfcncy 
or  fiucroa r.ed  Training*  Cos'ts  or  Jloth- 


Selection  and  Commentary  by 
W.A.  McClelland 

Mumati  Resource*.  Research  Organization 


A handout  for  the  Defense  Science  Board's  Task  Force  on  Training  Technology, 
January  22,  19/C. 
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Codc_  Jjame : A V T RAJ  II 

Dates  of  Study  1969-1974 
& Reference: 

Isley,  R.N.,  Corley,  W.t.,  Caro,  P.W.,  "The  Devcl orient 
of  USCG  Aviation  Synthetic  Trainin':  Lc.ui *on r ana 
Training  Programs,"  HumRRO  Final  Report  FP.-DC-74-4, 
October  1974. 


Findings : 


Field  ‘I (.sled: 


Impli  men ted: 


After  introduction  of  simulation  in  three  hoi i copter 
training  and  qualification  courses  a savings  in  excess 
of  $700, Of 3 was  estimated  when  complied  with  1969 
costs  of  this  training. 

No.  The  simulator  and  training  program  '/ere  maae 
operational  immediately. 

Yes.  Sec  finding  above. 


Polcntial/Aitucil  Benefits:  By  eliminating  the  HJI52A  and  Ihl3r  proficiency 

courses  and  substituting  the  VCTS  (Variable 
Cockpit  Training  System)  an  additional  savings 
of  C94K  could  be  realized  with  no  expected 
loss  in  proficiency.  Reduced  aircraft 
accidents  and  increased  availability  of 
aviators  for  mission  assignments  might  also 
be  amici  or  ted. 


Comment  and  Interpretation:  This  highly  successful  program  was  distinguished 

both  by  c history  of  lluinRRQ  simulation  research 
for  the  Army  and  by  close  and  continuous  CooSt 
GuardrllumRRO  cooperation  from  the  initial 
statement  of  the  requirements  through  the  actual 
installation  of  the  training  program.  The 
initial  USCG  project  officer  stayed  with  the 
program  un.il  the  VCTS  was  actually  operating 
at  the  USCG  Aviation  Training  Ccr.nar.d. 
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Code*  Name  : 

Dates  of  Study 
£ Reference: 


Findin  gs : 


Field  Tested: 
Implemented: 

Potential /Acliia  1 


Avia t ion  Tra i 1 1 i n n 


SYNTKAI M 
1970-1072 

Caro,  P.W.,  "Transfer  of  Instrument  Training  and  the 
Synthetic  flight  Irainiiu)  System,"  ilumP.RO  Professional 
Paper  7-7?,  February  1972. 

Caro,  P.W.,  "Aircraft  Simulators  and  Pilot  Training," 
reprint  from  I liman  Farters,  Vul . 15,  Do.  C,  1972, 
Ilin.;;:t0  Professional  Paper  C-74,  May  19/4. 


ffpiiipmcnt 

Original 

Program 

New  J^rograin 

Savi ngs 

Ull-l-ll 

aircraft 

60.0  l-.rs. 

6.5  hrs. 

53.5  hrs. 

1-CA-l 

J rainer 

2G.0 

2--U-24 

43.0 

trainer 

Total 

Training 

86.0  hrs . 

49.5  hrs. 

3G.5  hrs. 

Flight  tine  reduced  GO";  overall  training  time  reduced 
42 2-8-24  transfer  effectiveness  ratio  1.24. 

Yes. 

Yes.  Simulators  installed  and  operational  at  the 
Army  Aviation  School.  Ft.  Rucker,  Alabama  and 
additional  buys  for  field  locations  are  in  process. 

Ifcnef its:  "Initial  feasibility  studies  conducted  by  the 
Army  in  1965,  estimated  that  a high  qual’ty 
simulation  system  could  reduce  instrument  training 
hours  from  fifty  to  forty,  i.e.,  ten  hour?  would 
be  eccomol ished  by  use  of  a simulator  instead  of 
liicjh  cost  operational  aircraft.  The  resultant 
net  savings  in  flight  training  costs  over  a onc- 
year  period  eL  Fort  Rucker  alone  would  be 
approximately  51,711,990.  Through  this  actual 
flight  time  reduction,  forty-seven  helicopters, 
valued  at.  more  Ilian  $10,000,003  could  u:.-  mado* 
available  for  other  uses."  1).-.  Army  Materiel 
Command  Hews  Release,  dated  9 June  1909. 


SYill  ijAJ  N 

Comment  and 
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1 1 . terjjre tjtf t on:  This  highly  successful  program  was  distinguished 
by  close  and  continuous  Army  and  llumRPO 
coojjeiation  from  the  initial  statement  ol 
the  requirements  through  the  actual  validation 
of  the  training  program  usin  ; the  new  simulator. 
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Code  JMpjne : Uh  1 T 

Or  tes_of  .S 1 iid,  1 9S9- 1 96 1 

6 Reference: 

Daker,  R.A.  , Cook,  J.G.,  Warnick,  W.I.,  nnd  Rohinsi.n. 

J . P . , "Ocvolo'imenk  and  (-.valuation  of  Syr. ten*:  Cot 
the  Conduit  of  Tactical  Training  ?(  tfie  lank  Platoon 
Level,"  IliHuP.liO  Technical  Report  88,  April  1 9CA . 


MnUIrsa-. : 


Field  Tested: 
lmplcmun ted : 


All  the  croups  of  subjects  that  received  the  er.cerr,  nial 
training  on  cither  tho  Minature  Armor  Hattlef  ii.-ld  (!’  .) 
or  the  Combat  Decisions  Game  made  sigi.i  ficantly  higher 
scores  on  tire  field  perrormanc*  test  than  comparable 
groups  not  so  trained.  Inexperienced  experimental  groups 
perfoniied  as  wol  1 a;  did  a group  of  experienced  tank 
piatoon  leaders. 

,’io. 

"USCONARC  he  s recommended  to  the  US  At. ay  Materiel  Com  sand 
that  tin:  Combat  Decisions  Game,  developed  under  Task  UIi!  f 
as  a research  vehicle  for  the  investigation  of  tank  platoon 
leader  and  tank  crew  training,  be  incorporated  into  the 
Drawings  for  Army  Training  Aids  (DATA)  program.  The 
Combat  Decisions  Game  is  an  easily  constructed  training 
device  which  is  to  lie  used  in  conjunction  with  a set  of 
detailed  training  exercises  that  will  accompany  ooch  set 
of  construction  plans.  These  training  exe.  cises  irvi; 
been  shown  to  effectively  prepare  tank  pi  atom  personnel 
for  field  training  with  operational  equipment.  S:  ecifically, 
the  Combat  Decisions  Game  has  been  shown  to  be  most 
effective  in  training  in  the  following  areas: 

(1)  Coordination  and  reporting  of  combat  information. 

(2)  Analysis  arid  use  of  terrain,. 

(3)  Command  and  control. 

(A)  Application  rf  tactical  principles. 

(£»)  Target  designation  and  tank  fire  control." 

COII/  ItC  Paic.lilet  No.  70-12,  October  1963. 


"Arm:  r trainim.  Following  the  development  and  evaluation 
of  the  Miniature  Ar.i.or  battlefield  under  Task  UNIT  at  the 
US  Army  An, or  Human  Research  Unit,  USCC'rlAI’C  surveyed  the 
21  armies  and  determined  that  six  devices  are  i. reded  tor 
training  of  CONUS  units.  Department  of  the  Army  surveyed 
overseas  installations  and  determined  th  t i«;hl  suJi  devices 
were  needed  by  overseas  units.  Requirements  fur  Lite 
manufactured  components  of  the  battlefield  have  now  been 
forwarded  by  USCONAKC."  CONARC  Pamphlet  No.  70-1,  January 
l%r». 


i 


A-'i 


*3 


Potent i a l/Actual  Benefits:  Training  costs  can  be  lowered  v/ith  no 

proficiency  loss;  the  training  devices  c.n 
be  substituted  for  so:ne  field  tactical  training 
as  in  reserve  units  and  where  maneuver  area 
facilities  oie  restricted.  In  an  extension 
of  the  study  ta  the  armored  c.valry  plaice,,; 

(Tasl:  ftrrofl) , an  armored  caw : ry  trainer  md 
user's  manual  were  developed  together  with 
proficiency  chec!:s,  a platoon  leader's 
worbboc!  and  programed  insiruti ional  materials 
on  the  f-1-73  machinegun.  "In  addition  t.c  tim 
trainer  located  at  the  US  Army  Armor  School, 

Fort  Knox,  Kentucky,  installations  ore  in 
progress  at  Akron,  Ohio,  for  the  Ohio  national 
Guard,  one  at  Camp  McCoy,  Wisconsin;  and  one 
at  Fort  Leonard  Wood,  Missouri.  The  cor, Pal 
readiness  check  and  the  platoon  leader's  work bool 
currently  ore  lining  given  o Fit  1 cl  evaluation 
by  USAKLU.t.  The  pictorial  instiirlinn  urogram 
for  the  K - 7 3 machinegun  was  devi  loprd  to 

demonstrate  a self -ins  true!  iou.tl  teclmigue 

for  developing  Llic  skills  necessary  for 
disassembly  and  a .soaibly  of  .ipous . Fvaluations 
of  this  program  have  shewn  if.  to  bo  higi.ly 
effective.  Tlic  training  pad  age  develo't/J 
under  Tasl:  ftl-.COM  could  well  serve  as  o i.od  l 
for  tl.e  development  of  similar  puf kaw.?  fur 
the  on-the-job  training  of  v oll  units.  The; 
pictorial  programed  instructional  noth'  uf 
training  is  particularly  i i I suited  foi 
training  in  individual  weapon  . ' COifAl.C 
Pamphlet  Ho.  70-1,  February  lb,  1967. 

l(. 'i;  y nj_  i,,id  1 n tcrprel . I i ->n_ : Research  products  wore  used  exit ; sivtly  fre 

this  programatic,  devc  lopmenfal  t ffcri . II;  er 
support  was  strong.  Procureniurii  actions,  however 
were  low  for  the  71AH , thereby  reducing  t otcnti.il 
bent i i ts . 
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Code  tlanip; 

Dates  of  Study 
i Ref ei  '■ 

M_ndinas : 

Field  lost <xl: 
Impl  cirn  l''- : 


Potent  [/Acju  \ 


Comment  niv1  Into 


Armor  Trait: i no 


SLQCKAC  1 1 01!  Vi 
1957  - 19b8 

MacCaslin,  L.K,  Woodruff,  A.B.,  and  Baker,  R.A.,  "An 
Improved  Advanced  Individual  Training  Program  for 
Anuer,"  HumP.RO  T echn i cal  Report  59,  December  1959. 

An  experimental  six  (6)  v/eek  Advanced  Individual 
Training  program  proved  to  lc  more  economical  in  time 
and  cost,  v/itii  a somewhat  higher  level  of  trainee 
proficiency  at  the  end  of  training  than  the  conventional 
eight  (8)  week  program. 

Yes. 


As  of  January  1909  the  following  actions  hod  hnen  or 
were  being  taken: 

"Implication.;  of  Public  Law  51  prohibit  a reduction 
below  the  8 weeks  currently  devoted  to  Advanced 
Individual  Training.  Accordingly,  a revised  eight- 
veek  program  was  developed,  utilizing  th**  additional 
time  made  available  by  SHOCKACTIOH  techniques  for 
improving  proficiency  of  the  training  product,  and 
has  Ik  or  iriplo', rented  by  the  IJ.S,  Army  Training  Center, 

Afi  n*.  AT!’  17-27  is  now  being  developed  to  supercede 
the  current  A IP  17-201.  This  will  result  in  A.i.y-wide 
iniyl  omenta  Li  on  of  the  program,  applying  training 
concepts  and  techniques  icnortcd  in  tlris  report.  A 
new  tank  gunnery  qualification  course,  embodying  many 
of  the  princioles  in  tiiis  report,  l.cs  been  develops'1. 

It  is  currently  being  implemented , as  indicate.-!  by 
Change  Hr  3 to  IM  17-79  (90,r.:i  gun)  and  Change  lh  2 
to  FIT  17-80  ('/b:,.m  gun).  Cum  r's  Guide  (DA  TC  17-4), 
Driver’s  Guide  (DA  TC  17-5),  and  Loader's  Guide  (DA 
TC  17-0)  developed  in  SHOd'-ACTIOi:  research  hr.  . been 
published  ns  Department  of  the  An  y Training  Cii  v.ilni  ." 
(Cxccrpt  frc.i  OCPD.DA  Idler,  8 January  V fit.) 

BcueF i k Met  training,  with  better  training  -i  t rials- 
ti>.-*  potential  of  saving  251  tiaining  time-  and 
piuvision  of  a model  which  Ins  ; prl  ication  in 
other,  selected  military  training  programs 
(see  Crawford,  M.P.  "Concepts  of  Tiaining, " 
in  Gagne',  R.M.(ed.)  Psychological  Priri  irles 
i n _Sysi *i»t_ Pc velojMjnt , Holt,  Kin’ehart  and 
i;instbnVT%2) . 

rpi  (dation:  Tiiis  study  was  one  of  the  first  demonstrations 
of  the  potency  of  applying  systems  (level  t.;  men  I 
thinking  tu  training.  It  was  also  a pioneerin' 
effort  in  lii  • development  of  pictorial  training 
gu  ides . 


Code  Home: 

|J<~) ten  of  Study 
& Reference: 

I i ujti  Digs : 

f i Id  Tcst(  d: 
Implement:  d ■ 


Pot  ntial  jj  - ual 

. 1 ‘ ■ and  1 ntr 


l\\ r.  Dof onsn  Tro i n in<) 
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41  Ho!  R 
FY6'!-I  VG5 

Cox,  J.A.,  Wood,  R.O.  , Boren,  L.lf.  and  Ttioi  n , If.!!., 
"Tdnci ioual  and  Appearance  Fidelity  of  Training 
Devices  for  Kixcd-fYocedures  lasts,"  lkm.R.:Q 
Teclin ica  1 Report  66-d,  June  1066. 

There  wore  found  to  Do  no  stotisi.icully 
significant  differences  in  either  i.een  proficiency 
scores  or  average  learning  times.  trained  in 
inexpensive,  low  fidelity  devices  were  as  pioficieu! 
as  those  trained  with  devices  high  in'  functional 
and  appearance  fidelity  which  cost  several  tnuusand 
dollars. 

No. 


"lhe  lib  A.  Air  Defense  School  has  reporirri  t h- 1 
application  of  these  principles  to  the  Aii  Defense 
Officers  basic  ccnrs.  (C-?0)  resulled  in  I.,  tie. 
trained  «.nd  gualified  officers  nirf  llmi.  U.  • school 
is  studying  further  utilization  of  lot. -f  id.  1 i ty 
training  devices,  he.:  fidelity  training  devices 
api.ear  to  he  appropriate:  for  use  in  IV..  1 1 a in  in- 
situations  concerned  with  teaching  the  idowlif icalirn 
of  parts,  f ixed-i-voccdurc  tr;  inlng,  and  in  l ■-•sting 
prograf.r. . " COilAP.C  Rung.  Diet  llo.  70-1,  ? 7 ftTiruery 
1 ?6b . 

Cenejiis:  Reportedly,  based  or.  RlflCLR  findings,  the 
Air  Defense  School  sera  peed  j.l  ns  fen  the 
development  of  a $200, Cf.h  (cst.)  procedure  . 
trainer  for  officers. 


I jirytatir.i.:  This  study  was  c.  ii.uch  a o' Slums' rut  u r.  ; t i.icct 
as  it  was  KM).  Yet  it  w-s  la-  c • ..'.ary  to 
support  tin-  value  of  low  (physic.' I ) fid' 1 : . / 
trainer  in  procedure  teaching  I’cClcl  l<  u r s 
v i ew . 


a-u-6.9 


L leelnuikr.  i •noncr 


CofJ'.-WoniG : 10RAII 


Ua.irr.  of  Sliif'y  19G3-64 
1 Me  fare1  nee: 

Slirivcr,  I.I.,  Trcxler,  R.C. , "Application  Yt  si  of 
the  rOi\l  GAGT  Concept  of  Electronics  M«j  ini ..  o on 

Navy  LO!?/’.ti  Cqui|Hii ?nt KuaiflKO  Technical  liorort  6i>-3, 

May  1905. 

On  a 1 day  test  involving  98  subjects  (continuing  course) 
and  Including  3 malfunctions,  there;  was  a significant  (.01) 
difference  with  2005.'  higher  performance-  and  the  same 
training  t. ime. 


Hold  Tested:  Yes. 


Imp  1 »•!  Knit  i.. I : 


‘T  1 :•(. 
in  i s 


I'renie*  iT  iiilcti.'.in 
for  : vro'l'.!  ruci  i i.:i 


e.  Under  Tns!:  rOI’.LTASr  (23b)  w c-.is- 
tiie  troubleshooter ' s job,  clotei mini 


i'i*'i «;  off  i<  cut  content,  rn.l  dove  loping  more  » fftclivi* 
i intennnci  courses  wvi  o reported.  The  lOMLCASl  court:  I 
has .h' on  successful  I y i\  j l ied  to  a flavy  LCltM  mo  ii.uen.,.i  * 
training  • nurse  (23a).  Concurrently  t fie  Tioinir.  i Co?  , 
U.S.  At!;:;tic  fleet  is  testing  a shipboard  l»\tin/ir* 
course  (UJT)  which  is  a :i.udificd  version  of  the  stand. rd 
course."  COTARC  Pa-.iphlet  flo.  /0-1,  23  februery  I960. 


i'tii;*-*1 1 .!_«■  1/Af  tiia  1 Rc-ncf i ks : "The  effort  described  in  Ll.is  report 

demons i. rat  's  that  the  training  concepts 
developed  in  Task  fORKf/iST  hav.-  : : action  1 
appl i cat i »ns  in  a variety  i f clc  ironies 
in.  intriv  nor  siUirtioi.s.  Theroloi*  this 
rcrp'irt  and  tlir>  laj  I Odl  CA'.l  ml- ri?  I re  i •.•rn:d 
lo  in  the  rciarl  art.  r.  c ..•r.dre'  to  tli.mi 
agemies  having  rt . pon.ibi  1 1 ty  .or  tin- 
d.  vo lo[ : icn i of  electronics  riaii;*  'itim  o 

I re.ii  " C ' vor  1 r « , « i to  Lite  i ciorewti.J 

report  by  GU.U,  DA,  June  19C5. 

Trent'/  cycles  of  this  two -week  course*  worn 
run  after  the  l!ui.!;i:.0  research  l«  am  cci:.p1vto:i 
its  work  and  withdrew. 


I OllAII 
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Coi  • tjc_n t a tui  I.iLcrj'rotdtior.:  The:  course  dcv«*loi*noiit  process  anJ  iinl 

activity  proceed'd  quite  sitotlily,  po: 
because  tiia  oper.-ting  coat.nnd,  CO. : f f:Al  A 
arranged  tor  funding.  II. ere  vas  stroni 
conn  and  surport  and  tiie  ir.  Juct  tvs  dc. 
from  earlier,  exteasiv*  I . . o*jr  i .atic 

effort  fir  the  Army  --  fkClc-l  land's  opi 


i .Merit i 

il.ly 

::f. 

ivto! 

:i  .Oil. 
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I I ■ ',_hi'r,nh'.';  l'<  1 i ’ ('iianco 


Code;  Name-:  FORI  ( AST  1 


Pj ter,  of  • »»< *•/  irr.o-i%o 

?J(pJ  i ij  .u  »• : 

Shri'W,  L.I.,  "Del -Cft.il  it  iity  Training  i re-  r.  nts  ft" 
ritrClto.’i  System  fta i :* t crnaiti o I'ovcIoi.m  ni  jn*j  To-.! 
oi  a !'.(  ■/  Methods  o(  Skill  end  Kno'./lr dtp;  Analysis,1 
IlmiiMlO  fc  .lin  ical  Report  ( 3 , J me  li’f.O. 


Findings:  On  a 9 Hey  long  test  (l.'  H. ) inclnclit.fi  1/9  -al  functions 

there  was  in  signi  f icanl  performance  di  I frrencc  althougl 
the  experimental  group  received  69/  less  i.  .inimi  timo. 

Field  Ter. led:  Yes.  Shrivi  r,  E.L.,  Fink,  C.D. . Troxlcr,  R.fl., 

’implementation  and  Checkout  of  the  fOP-FCAST 
t'liicept  of  I Icslronio  System  Reg  ir  at  * he 
U.S.  Army  Ordnaiire  fiuidcd  Missile  Schot  I," 
KumllltO  Ccncti  1 1 i !i*i  Report,  Anc.U'.t  1 Uf  3 . 


In.; • 1 r • - h 


"1  he  US  /'.tin/  Missile  and  Muiiilicnr.  Cenl  r otic'  School  ,!  r.h 
USAOCSS  found  research  reports  prepare'.!  m.Jer  !.•  HIM  'fn! 
Unil  FOS* 6 SST  to  he  tir  'nil  in  tin*  supi>"i*t  <:  ; lie. 

guidai  r.:  for  tks  conduct  of  clo:  ! a or.  it*  ‘rair.1i;-;.  i.  i 
Army  Missi  !•  and  Munitions  Schorl  ur.;d  *i.  repci!  I*  (par. 
f/f, , It,  if-.')  i)  and  o Ccwnltlng  !’.  t (p  . • f'!j)  in  the* 

dove  It;- ;*  :t!  of  it  joh  i i c!  r p'^iv.mI  and  lust  t»cl  ion'l  r..  r>  >«!.. 
for  Missile*  electronics  subjects.  The  tr./ftClS  vz.  1 '■  !'••• 
Kii.oiv.ii  !u . i concerned  with  a siaipl  i five!  t h .J  iur  ch* 
develop neiit  of  progr*---:od  instructional  r '(.rials  I'  hi 
blh)  and  a training  I'ainal  to*-  the  imploi.  • n to  tie:,  o. 

FOIIIUSI  methods  oi  Usl;  and  skill  a mi  lysis  (p:.ra  f '•  t ) 
in  c on kcI  ion  with  the  nrcparation  o •'  ins  I'l'cti-nrl 
material  an  i televised  lessons."  Cf’l'AKl  Pa- •j/iloi  !.<•.  7ri-l, 
11  Apt  i'l  1 hoi. 


Potential,/  'ti'/il  j;  jncfiJ  : 


havings  of  ih';  type  c f *•  • ctcd  in  Jhc  in  -it1 

sluely  could  cut  most  of  the  ina.i  •»•  ilc.  ' o'  .. 

i . if,' 

. J \'U  . 


Coii.  . m :nJ  I p iv I I .oi  : 


lit-  a.-urs-'  pi  •lurr.'  in  !t:'iCV.I  1 coni1  !•• 
adopted  '.i'ii  o the-  «:.,«!••  .•*/ 1 i 1 j l»"i • • o ■ 

Slimy  v.  t.  :n  the-  pro-  „«•  s of  being  j h.tsi  : r-?»: 
of  ihi'  inventory.  This  fact  is  a mr .ior  . >»  •• 
Hui'ilh'.O  v'.is  • i von  actonr.  to  so  much  c.:.;  i o'  i y 
rad.  v and  lalo-a'cuy  coni  pea  nf . Hewovr  ■ . th:.* 
stn  iy  did  in  lucoce  olher  < lei  i . • ?n i • s i •.■•Sc.  vico 
training  prcgriiiis  as  ne.tcd  ahov.  . 
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COdO  [lilt. < .*  * 

Ddte^of.  s: 

l*  Ko_i  ei’ei 

Mndin.it.: 

Field  1 os i 

Imp  Knot)! 


Potent  i ■.  I ' ’ 


Coih.iijii!  ajid 


EJcctron  i cs  It-  i ni  si./.nce 


FORtX/V.l  II 

: J\  l«b‘J 

• • • • 

Slirivt  r,  link,  C.li.,  Trexlcr,  l.i...  * lncar  I n-.: 

nc.tiw.ics  d.tiii.iu'it  i.  Proficiency  I in  owyii.  Cue  • 

Rc.-punse  An;. lysis,"  Uuml.RO  P..'SOtire!i  M ••  m*«;iiuu.:i, 

Ocldljr  19i>'\  (Int‘rn?l  Use  Only.' 

On  a iny  iotuj  test  (I1-1C)  includin';  .0  mol  rune  Liens 
there  was  it  significant  difference' in  performance,  namely 
40.'  higher  porforMiar.ee  with  bOf  loss  training  tine- . 

ii:  Yes.  Shrivor,  1.1. , 1'ir.k,  C.!>. , T rex! or,  R.C., 

"liiiplo.xn  lotion  an..!  Chcckcul  i t|i-.<  FoRi  ( /*.!' 

Concept  uf  Electronic  Svr.t  ■...  ir  a I II. r 
U. f..  Array  Crdiu.m.c  Guidc.il  Missile  Vhoul," 

HumRRO  Consul  tiny  Report,  August  lOed. 

!•  "The  US  Ai  \j  Mi  sile  and  Munitions  Corelcr  and  Sclionl  .in.! 
tike  USAOCAS  found  re  :;e#m:h  reports  prep-ami  under  I'naiRliO 
Work  U- 1 • i I'OPICAiT  to  bo  useful  in  ll...  su|*i»or t of  PSuif.'ARC 
policy  guidance*  for  the  conduct  of  electronics  trn iniroj. 

The  US  A r.:.y  Missile  and  Munitions  Lcliool  used  three  rcmrl.s 
(para  Wo,  Ii,  and  i)  and  c.  Consul  liny  IV;;.  it  (|:;rc  f j ) ir. 
tlur  development  of  a job  aids  manual  c.i.J  innli  ucli.  n .1 
materials  lor  missile  elec  Ironies  sold. els.  TL*  Us.-.C' .5. 
used  a Rest..rcii  Me.:,  .r.ar.diu  coiKc.iKd  wi  In  a sim*  1 ificJ 
met  hod  for  the  development  of  pre.erc...  in.bvei.ic.il 
nateri.il*  (para  51k)  end  a training  . i.aua I for  th? 
implementation  of  I ORf.C/6'i  methods  o.  Iasi  end  skill 
analysis  (para  541)  in  connection  with  the*  prepai  at ;.>.i 
of  instructional  Material  and  televised  lessons."  •"OUAltC 
Pamphlet  lie..  70-1,  15  April  Hui. 

,e ; i.,.  I licit,  i i is:  I'oclui.  f'<|iiii  wonl  used  in  ihe  stud',  vm.  •.dii.il. 

for  livt  e*  pi  . , it  -ill  and  yci  ••  i f'l-.-il  r.  tr/i./d  ...»  ii 
solve!/")  im’.'i  >>1  the-  n.  il  fur.e  lions  i «••..  ,.e » in 
the  proficiency  t L that  in  ny  . srlitr  Hr::  CAW 
study.  K would  app;  ar  sue!,  ikuJuii  <<oi*  ion.  !.«.s 
the  potent i.  1 of  i-pm  cc  iaM  / i educing  i lia.'o 
upon  actual  opera  Li  in. i cgtiipi /v.t  during  ii  lining. 

J'iterjjrctafioni  The  nm..!ier  of  students  involved  in  the.,  studios 
were  small  and  .as  a result  the*  fi.idii  v.n  no: 
ridel.-  publicized  and  wore  cons idoi  rd  lei.toly 
sugtn  stive*.  ll  was  estimates!  costs  of  me 
expel  imontal  ..abject  in  research  such  as  ibis 
vms  approxi  nalely  $10,00'!  --  M.f.lel  iciJ’s 
recollection. 
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Cqi|c_i  !.«!!•:_ 

Uit tqso.f  $ I i:**y 
6 iSfoVrcncVt 

Finding..: 


Field 

lmplcw.f  • d: 
Potential /Ac  -_iu«l 


CoMSf  nt  oik!  JhiU; 


lilcctrwili?  !'.?  nance* 


FiAIIIlRA!!!  V 
19Cl-irC3 

"ll.-gors,  J.P.,  Thorne.  r.«J. , "The  Drvrlc .v. L .m  l 
liv.ilu  u ion  of  r.n  Improv'd  nirctrcnics  Trouble shoe;  inq 
lloiiual,"  HuwRRO  Technic..  I Report  f.5-1,  ford.  19f.S. 

Ail  expori!.!'’ idtl  manual  utj  prepare:!  for  trouMnshfoMnn 
the  nil:*  Airx  and  its  tr-.i.  equip'ii'iit.  An  exp*  rimer!  t a 1 
tirri’i;.  C'.-i}  using  (lie  nrnl  was  able  to  troihl etiuot 
i ester  and  wore  effectively  than  a control  group  ( IJ--C) 
using  standard  schematic  and  functional  diagrams  and 
personal  nates. 

tio. 

This  cork  contributed  to  i subsequent  study.  I'ork  Unit 
IIAWWYt. 

!*ei:ofitr. : An  addition: 1 product  was  a li.L  ol  desm-hit 
characteristics  for  troubleshoot  in.<  ■■  minis 
and  procedure"  for  preparing  sails,  in  FYI9C/ 
the  US  Army  Air  Defense  Cc;.l*:r,  Rooi  J and 
Comh.it  Develop:  or, Is  Ao'ncy  concur i » d in  the 
recommendation  to  ucc  tn: unique.,  do- elo  id 
in  I5AJ.!H’A!I!  V for  prej  ;.t  a lion  of  Utuhi  • 
shooting  inr.nu  is  for  a future  .id  ihfMi 
s.vst.c»t. 

i i-  il.itinn:  In  hindsight,  it  is  i-nparent  ti.t  ! •' lilTRAT:: 

could  not  li  V'  he  nil  ii.nl  tm-  ni-.l  without  n 
uv.ior  chuii’K'  in  t.lr  I; A 1 eclmic*  1 : «.:•  1 1 
v/  .lri,  and  <rh  svr.lmif  c hiii>|.  : • r. 
mil  I ly  t’i  I*,  i.i  i i i !.,  ,i  .ih  iir  i . id 
Sillily  — IUi.ii  ilai.  !’s  pi!  .i'll' I ininii  i: 
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Electron  i ;. . M 1 ntcnancc* 


Codr  Ilftino:  HAWKEY  L 


Bate- . of  Ski i 1/ 

1<  Reference: 


I960  -f / 


, "nevdr,.;.! 
iVjgru.T  Tor  HA  .'iC  P.-a.bv 
69-2%.  li:?cc.. l-*er  ’9C9. 


.•nt  of  ' Proccd.ii  c-Oriontrd  T » ciiii-u, 
.lechai.ic  - ,''  iiind’.’!.)  l<  clinical  i.i'pert 


niKllj-js.:  On  a 1-7  d..y(s)  las  intludinq  K.-24  n 1 fm  lions  Ilia 

results  U'io:  'I o»-;c • <i  c Mr itic.r,  bettor 

prof ici. icy;  no  difl  rir.ces  in  rated  job  porfot mance- 
in  field  one  year  lamr. 

riild  lee. id:  vos.  1 lie  IKS.  Any  Air  Defense  School  .roJificJ  and 

evaluated  a "riisc  enlistment"  version  of  ll.t  cxpei'iiii nui 
program,  villi  the  spcrli.l  manuals  to  he  p:i!.l  i:- lied  in.  DA 
Training  Manuals  and,  thus,  to  Ik-  eVuilahlu  f or  use  < n 
the  job. 


hyleii.  i.tcd:  "In  a s-aUiaent  of  policy  'juidar.ro  for  the  conduct  of 

electronics  training  (letter,  /.I  iT-lliC-CU,  tig  USCOMAUC, 

12  Sep  Gf>)  this  liOcilouartc-rs  included  the  folloi.'ing 
challedyo: 

’U-fOMARC  is  i couired  to  | o,,isiou  the 
/nmy's  operating  forces  eifii  soldiers 
trained  in  :..  :v/  varied  ikcircnks  si  ills. 

In  the  fores.'-.:.. hie  future,  no  sif.ni  i icaiii. 
change  can  In.  expected  in  the  aptlti  de  and 
inlciligeiirc  of  the  input;  nor  to  the  year's 
service.  iJ-v.c-r  current  training  p mi-.-durcs, 
useful  service  remaining  after  tr<. inine  a.id 
other  noii-prcdnctive  activity  can  he-  ?s 
little  as  tvelve  months.'  We  sin.piy  can't 
afford  a training  investment  that  yields 
a oiie-to-one,  training-lime  to  pro  loci  io.i- 
tiine  return.  The  ratio  should  he.  more 
like  ona-tc- Ini.  in  this  training  formula 
ll.r  available  time  and  Lb.-  rvc-r.uir  aptitude 
Pie  for  th*  i.  ..nit,  constant*;  fir  i*ieth*.l 
oi_tra iulii  I i ( iii*  mil v viri.bli  to  .■•  : i i *-••].* ii*. 1 

Hi.-  (jui<l..!iO:  conta iu.-.l  nr  tiiis  loiter  drew  . liunlion  i«* 
certain  i'ut. !*!!«)  rosem-h  projects  that  had  Siren  < onccrns.l 
with  the  development  of  an  exnlei  .alien  of  run-/  and  advance  1 
cduc.it i on . 1 techniques  i i ii;c  ol.  (.Ironies  f ield.  ; it..!  .ions 
wore:  Work  Unit  I'll'A!!:  ( oar  a Vic);  Work  Unit  Jullii’Alli 
(para  bid);  and  Work  Unit  HAWKI.Yl.  (para  Me).1,  I.OIIAKC 
Pamphlet  Ho.  VO-1,  lb  April  l%o.  - 


HAWI'.FYF 
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Implemented:  The  ll.S.  Army  Comh.it  S*»rvc*i  1 laiicc  School  " Train ing 

con't  Center  (USACSSfiTC)  ha??  used  the  concepts  end  techniques 

described  in  I5AWKEYE  research  results  which  describe  the 
development  of  a lhrce-|  haoed  program,  fer  structuring 
of  airborne  radar  ropatrrnu  (110$  ?.C>l‘?.Q)  and  airborne 
infrared  repairman  (liO?  .‘blirO)  courses.  The  school 
expects,  the  use  of  these  materials,  to  result  in 
of fee I ivu  prooivins  of  instruction  while  eventually 
ol lowing  reductions  in  course  length. 

"Ir.  I!  or  I-  Unit  IIAWKLYF , the  Functional  Context  Training 
(ICT)  approach  was  used  as  a basis  for  developing  a 
new  program  of  instruction  for  !IAWK  continuous  wave 
(CD)  radar  maintenance  techniques.  The*  Low  Altitude 
Air  Defense  Department,  l'$AAD.$,  is  currently  using 
data  developed  from  liA'..'1'iYL  research  in  multilevel 
courses  and  is  npnlvincj  it  to- systems  engineering  of 
enlisted  and  officer  courses.  Benefits  dcri''c!  ficm 
research  under  MAWKFYL  include  reduced  attrition; 
reduction  of  schooling,  increased  proficiency  of 
graduates  - resulting  in  reduced  costs  of  approximately 
$1,000  per  student.  The  USAAD3  has  recommended  tls  t 
additional  pi  on  ran:,  of  instruction  for  the  IIA'h'  guided 
missile  system  be  converted  to  the  multilevel  approach  - 
ar.  approach  which  employs  IIAUiCEYC  training  concepts  and 
devices  foi  entry  level  training."  CO.'IAIIC  Pamphlet  i!o. 
70-1,  1 duly  1971 . 

Potent  ial /Actual  Ucncf i -‘.s : See  above. 

Comment  and  Interpretation:  IIAWKLYE , the  last  major  iluniKRO  effort  in 

electronic'  mjintenance  training  RSI),  w ,s 
surre  ssfullv  implemented  t-oc.nr  c ;!.  ti-iW'-nJ 
area  hid  hr-eu  studied  in  r*a •* I i . •»  w>r!  . Ilirov 
w..*  a good  and-  iully' iooprr,ii  ivr  i nl.il  ir  tr.hip 
|m  -tween  O'. /,/,!;•.  <nid  „nd  j. i : , 1 ; in 

i.:.;  lemenl  1 1 ion  Ind  I ren  ! i • r t * • ' . i.  i vx-i  t 
successful ly  avoided. 


/>  -It-6.i6 


Electroni  - s Ha iiilonanc c 


Code  Haute? : JOGfhAlN 

Dates  _of.Sl  iid  v 1 9G1  - 1 9(  2 
f erc'i  i no 

Gcbhoi  .1 , R. , "The  Development  end  Test  of  e Trainin',  Program 
and  dob  Aids  for  liainteruince  of  Electronic  tom  uni cat ion 
F(|uifr«ciiL,"  HumliKO  Technical  Report  70- 19,  December  1970. 

Findings:  On  a C day  long  Lest  (11*30)  including  Iff  rul  functions 

tliorr  was  no  significant  perform  nice  oi fvcrcncj  alJraigh 
the  experimental  group  received  bG'A  loss  training  tiinj. 

Held  listed:  K;..  On:  planned  hy  the  Amy  including  a seven  i;' ji>  1 hs 
field  lollow-up  was  subsequently  dropp  I. 


Implemented:  "In  th :•  statement  of  policy  guidance  for  the  conduct  of 

elect: enics  training  (letter,  ATIT-TIIG-CD,  HO  U5 COilAHC, 
12  Sep  CC.)  this  headquarters  included  th?  foil  owing 
challenge: 

‘USCOMAP.C  is  required  to  provision  the 
Amsy's  operating  forces  with  soldiers 
trained  in  i;  any  varied  electronics  '.kills. 

If  the  foreseeable  future,  no  significant 
change  can  be  exported  in  the  a;  liiudc 
and  intelligence  of  the  input;  nor  to  Lin. 
fact  that  most  will  be  committed  for  only 
two  years'  service.  Under  current  trainin' 
procedures,  useful  service  remaining  after 
training  and  other  non-pVoduc Live  activity 
can  be  as  little  as  twr.lvo  ii'jhlhs.  lf« 
simply  c.n’L  afford  a training  investseni 
that  yield*,  a one-io-c no,  training  tin:'? 
to  |.i oduc  1 ion-tiiiio  return.  The  ratio  should 
be  more  like  one- lo-ti-a.  In  this  irainimi 
formula  I i it*  avail.d.io  tii*K  and  I hr  ov'rjqe 
••plitudi*  an-  inr  the  I'.i.i.uitl  . • «•»»•  nil  .: 

Hu  la*  II. n.i  m irninih  i i*.  II. 1*  i.al  - va  iahi< 
to  iiaii  ill  1 .1  i e. 1 

The  quid., me  contained  in  this  letter  div.7  atfention  to 
certain  Hu:  RitiJ  research  projects  that  had  boon  conu  ■ «j 
with  tin-  development  of  an  exploitation  of  new  and 
advanced  rd’.icalioiial  techniques  in  the  electronics 
field,  Ci ’ation*  were:  Work  Unit  ■REPAIR  (para  Me); 
Work  Uni  L JOGiPAUI  (para  5:d) ; and  Work  Unit  1 1 Aw  I'd  Yl 
(para  Me)."  r,0fi/d:C  Pr sphl ot  No.  70-1 , lb  April  !%:’■. 


I- 
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Full  utilization  of  course  could  not  be  secured 
because  authorization  could  not  be  obtained  to 
thaiwe  technical  manuals  in  «s  way  called  for  by 
JOiviCAlfl  procedures,  electronics  traininn  in  I lie 
JrtfJTitAI II  Planner  w.iS  not.  acceptable  to  l:oy  personnel 
In  llq  t!aC(/'!AI!(;  and  Southeast  S i 1 School  at  the 
time  c(  completion  of  study.  Infomnl  reports 
suggest  that  some  aspects  of  JOCTRAIN  have  b.-ui 
used. 

Potential/A'tual  Benefits:  Were  the  military  training  manual  systcr,  less 

unyielding  .marked  swings  could  be  effected 
through  the  reduction  of  the  training  time 
required  to  achieve  acceptable  trainee  proficiency. 

Ccr^nent  and  Interpretation:  HuinP.H0  experimented  with  several  electronics 

maintenance  Manual  philosophies  and 

a;  in  fOPI/.ASr,  {;AII!TPA1N,  II.' VI  an  I .V  1. 1 !:'.!!!. 

It  appeared  tli-t  Lh  - architect ’.re  nn«J  <n.|;  : < rimi 
of  tl.r-  gr«ir  v.iried  as  consider'd  1y  as  nid  iUr 
researchers'  concepts,  lhuf  a simjli  crg..ni/.:tiona1 
posture  was  never  achieved. 


JOiiTRAIH 

lmnleti.ni  i ted : 
con' t 


Code  Home  : 

Datcs_  of  S (tidy 
& Krfcrcnce: 

Scope: 


E 1 ec  trollies  J i . i U-nancc 
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M0SJAC,  Studies  on  Organization  and  Operation  of 
Electronics  Maintenance  Units 

1%4-1D6> 

Shrivel* , T.I  .,  Trexlcr,  C.C.,  Hibbilr,  f.L.,  Lodge,  H., 
Gillson,  !'•.  and  Pressgr«ivc,  A.  , "A  !i  ocrij  tinn  of  '.fork 
Flow  in  Support  of  i il/-..'h  Missile  System,"  1.*. search 
licmoraiiduM,  Uovenbor  liny, . 

"a.  Oli.i/ttivc  (if  n.sosrr:,.  To  d:vi  li.;»  and  l:st  a i -dhoti 
For  raising  trie"  eifc.  tiveness  end  efficiency  of  missile 
units  through  an  analysis  and  restructuring  of  the 
electronics  iiuiintcnrm  * process. 

b.  Bcchtmmd ..  The  generally  acccyte.l  concent 
for  repair  ”6 f*  equVpr.vn'l  is  to  •••.ror.irl  ish  as  iun  h as 
possible  at  the  lowest  possible  echelon.  Anpl  kation 

of  this  concept  is  limited  by  factors  of  r.c*t,  icbility, 
and  personnel  capabilities.  A balance  ’must,  be  achieved 
between  these  factors  and  speed  in  returnin'!  equipment 
to  operable  condition.  The  factors  affecting  tins 
balance  change  with  advances  in  Liu.*  state  c-i  the  art 
(t*.g.»  electronic  parts  become  lighter,  improved  tost 
equipment  becomes  available,  and  more  effective 
training  programs  are  developed).  Ho  unc  Army  cumimm.' 
or  agency,  other  than  L' t*  Chief  :<f  Siulf,  li.,s  cognizant’, 
over  all  the  factors  onlering  into  the  balance  • persm.n 
logislics.  Missile  comiand,  combat  developments , opera- 
tions, and  so  forth.  The  eight  Army  cc.  sum  n:  Is  and 
agencies  having  responsibility  for  sene  aspect  of 
the  problem  arc  compartwental izetl  to  facilitate  command 
action  rather  than  organized  for  contemplation  of 
change. 

Hi"  liObAiC  studios  were  made  by  observation,  literature 
search,  computer  sinuiation,  and  systematic  analysis. 

On  the  basis  of  these  studies,  in  IIOSAIC  II  a single 
plan  has  brtn  developed  for  testing  with  one  Haw!, 
missile  unit.  T!if:  | Ian  is  base  i < ii  cost  fa-tors  o s 
well  as  on  est  iii.il.es  of  human  ctijw.hi  I it  icr  (after 
training).  Hays  ui  i : .n.uritu;  unit  j flectivene  .s  in 
moaning  Mil  terms  (permit  kills)  li.  ve  been  developed 
lor  use  in  comparing  a KublAC  "Xp_riiiiiiiii.il  u..it  with 
conventional  units. 

c.  FY.  1067  projection.  A Hawk  missile  battery,  including 
its  propoi lion  of  hefonse  Support  Unit  (PSD)  support. 

Is  to  l*e  operated  as  an  experimental  unit,  ibis  unit 


f 


V <i 


MOSiAC 


I icld  I r^l.i  'I : 

1 m;  ■ 1 ci.ion  tod : 
Potrati  ct  1 /Ac  t m 1 

CjOKHClll  and  Jilt 
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would  operate  with  .1  new  organization  of  job 
duties  and  operational  rules;  its  inpu's  (logistics, 
training,  technical  iranuals,  etc.)  will  be  changed 
or  made  subject  to  change  foi  experiment,.!  wort. 

Tin:  internal  organisation  and  opera I. i «*iir  01  the 
unil,  .1'.  well  as  input  conditions,  will  !.r  modi f ini 
on  . lie  basis  of  plan',  developed  in  iiO-'.i  t;  1.  Ill" 
of  iiTl  ivMirss  and  twl  ol  the  unit  will  he  mcasui.d 
and  compared  to  cunvenl.iunul  units."  I.xtorpl  from 
IYf»>  Anay  Cork  Program. 

Ho.  for  over  a year  briefings  seeking  endorsement  and 
author iza lion  of  troop  support  were  given  at  i.Mjor 
headquarters  and  DA  staff  agencies.  They  culminated  ■ % 
in  a decision  by  the  Chief  of  Stafi  (thru  DCsPEK)  nut 
to  proceed  ft*  tho  field  lest. 


No. 


1 Bene  fits:  A HuntRRO  cost  study  suggested  savings  up  to 
10  million  dollars  ? year  might  la:  realized 
over  the  remainder  of  the  life  of  the  IIAW.’C 
system  if  the  MOSAIC  concept  proved  successful 
and  was  adopted. 

iijirotfit ion:  lhe  filial  Army  decision  indicated  that  the  stud'.* 
would  i<- pi  in:  uiianlicinal.ol  ozlcr.ial  rc-  r!  i »**••■ !.  icn 
of  the  careers  oT  10(H  men  thus  viol  Li::»  I ho 
Array  "i.lioici.  not  chance"  1 ccrui Ling  policy.  In 
retrospect  it  would  appear  Hot  : lifiSAIt: 
proposal  ws  loo  radical,  Luo  larce  in  scope, 
and  ton  late  in  the  life  of  the  il'.’-.’ll  sysLi',1.  **"* 
I urther,  HiimlliJf/  apparently  didn’t  him-/  l.ow  to 
i f i ccf  change  r.f  this  m-imiiude.  McClelland's 
personal  view. 
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Code  Nome: 

Da  Los_  cn'_  S LikI^; 
ft  Reference: 

Findings : 


F i el  u Tl  Lhjs  ; 

M.  • »!  ii.iuii  t'_! : 


Potential /Aetna 


Ci.''Siiohi  jmd_  \ ij_; 


In fan  try,  Tr <•  in  j_nc^ 


Simulal  ion  in  Llv:  Tiring 
1971-1972 

Dec.,  ' Magnrr,  G.J.  and  KcCluskey,  M.R.,  "An 
Expn Review  of  basic  Combat  Rifle  Marksmanship: 
MARKS. iAii,  Pht.se  1,"  HunsRitO  Technical  fttoart  71-4, 

March  1071. 

This  report  d-.-sa  i l*t  •;  a series  of  21  experiments  adJrtssing 
both  ••  L*-  should  he  taught  end  "hew"  it  shun  id  hr  taught. 

A number  of  conclusions  wore  reamed  concerning  such 
matters  as  the  use  cf  automatic  fire,  aimed  firs  vs. 
pointing  fire  including  Quick  Fire,  night  firing  techniques, 
firing  positions,  carry  positions,  aiming  . -.inis,  night 
sights,  multiple  targets,  area  targets,  surprise  targets, 
sight  cal i i re t Ion,  end  other  issues.  Subsequent  to  this 
set  of  experiments  two  studios  were  undertaken  involving 
varying  combinations  of  live  firing  and  Lar-^i  device 
training,  involving  both  experienced  and  naive  firers. 

There  wove  no  significant  differences  in  record  firing 
scores  a or.g  th*  groups. 

The  studies  themselves  wsre  essentially  field  tests. 

Acquisition  of  Laser  training  devices  ii.-is  b'.cn  under 
consideration  for  i-onths.  Concerns  about  their 
lack  of  physical  f idelity  to  live  firing  (n.iisc,  xcoil) 
are  believed  to  have  born  raised  in  staffing  actions. 

The  contribution  of  live  firing  c/. ere isos  to  weapons 
proficiency  for  the  MC0A1  taul  and  10!>  ,-.m  Howitzer  is 
the  subject  of  a cur. nil  AKI  sponsored  study. 

1 Benefits:  In  FY72  on  Infantry  School  cost  comparison 
study  of  the  MIC  Mile  and  the  loser  trnininj 
device  (COS  of  the  field  fire  practical 
exercise;,  replaced  by  Laser  firm.;:)  indicated 
a potential  annual  saving:,  of  $2, COO, GW  or 
over  Sis . 00  per  finer , it  was  ice  rued. 

McCle'l  l.inil'r.  recollection. 

.crprrlati.j'm'ihc  MARi.SMAN  study,  a v.-ry  closely  f.oordlii'ttd 
joint  Infantry  School -I iumRUO  effort,  was 
implemented.  The  Army's  basic  combat  rifle 
marksmanship  training  was  mar'.,  diy  ch.  nji-.l  in 
direct  ion:  suggo.i i • »!  |*y  tin  i xneriiii  it.il  f ii  .tings. 
H is  the  r:diSi  qiu nl.  I -si  r studios  which  b.v.r  on 
l lie  |i>Li  nl  in  I for  savings  Ihrnugli  iiml.il  ion. 
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DEPARTMENT  OF  THE  ARMY 

OFFICE  or  I ML  DEPUTY  CHIEF  OP  STAFF  FOR  PERSONNEL 
WASHINGTON,  O.C.  20310 
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MEMORANDUM  FOR:  1.1  KU  I I'NANT  COLONEL  HENRY  L.  TAYLOR,  F.XFCU7JVK 

SECRETARY,  DSB  TASK  FORCE  OK  TRAIN J NC  TECHNOLOGY 

SUBJECT:  DSB  Task  Force  on  Training*  Technology 


1.  This  is  in  reply  to  your  Memorandum,  23  Jar-  1975,  subject  as  above. 

2.  Army  responses  to  selected  supplemental  questions  forwarded  by  your 
Memorandum  of  23  Jan  1975,  subject  as  above,  are  attached.  The  question 
numbers  and  responding  inclosures  are  as  follows: 

(Meeting  25-26  Nov  1974) 


A rmy  Quest  ion  il 


1 nc  1 0 5, ure  # 


(Meeting  16-18  Dec  1974) 
All  Services  Quest  ion  // 


Army  Q< u-st  i o i i_p 


1 (Tabs  TV-F) 
6 
7 


(Distributed  at  Task 
Force  meeting  18  Feb  75) 
6 


(Input  furnished  directly 
to  LTC  Taylor  l>y  letter 
from  Dcp.  1*  roj.  Mgr.  lor 
Training  Devices,  23  Dec 
74,  Su!»j:  Information  i or 
Deieuse  Science  Board) 


x 
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l.i*  : <•  .)■  . n:.o  StJi'Wi'  •••••'!■•!  t.  tor  1 nfors.  at  1 * 


i*.  v / 1 

f...'  i , • m ti<  the  •"_•••. I i v;:i  dim-led  by  Pr.  At!  *• » f s* I t> 

DM.  1*.. -o.ii  :.d  Pi.  •*:. ! C-.-.man  Un  m«t  Tvc-hnic.-J  lWiecto;-  r A 'J 

i i at  tl»  »”  lU*ct.si»er  met  t i up.  of  l ho  i*.r-nr  tl  is  .".It.  in*  -i . 


Q.  2 !V*"nrilin*;  f!  net  -’vcness  rtudiob. 

Til.,  initial  . (fort  ». .*'•••.**•] on  i,*  J*.*do|oj*y  for  conl-of f cr:  : v*  n:*»s 
scut]  i i r.  is:  ISA!  i M'liv.'iy.  '.he  dev:1  npM'-nt  of  <vo..l  critorlr  of  l s:.t  • ni 
c-f  f cr  t I v in.  •<;:  i:s  pr«.  r »jui*;ic  fvr  ! *tii  research  <l»*alin;;  with  product  f. 
!i.'cpf‘.5'y  for  t im  in  i tip.  purp-ises  •* >:<i  S or  control  for  jv'j’i  ft  tii"  co:»i- 
c’.l  f cc t i veil**  ss  stud:  tv..  Th"  fra  J ui  up,  csitcrJn  do  to'  neceA.r.r.i  • ly  suffice 
for  tin'  purpose  of  c*»r.t* of  f.  ct/von.  rtndloB.  Oilier  indict-.-;  are 
uor.it-il,  for  uxas'spl •• . cost  data,  ioclud i up.: 

cor  I of  t r.:.‘  it.  i»/*  HI.;  r s.ir-1 1 o.i  vs.  r*o»ii'*l  V. 

co:it  ol  in*!  ’ ; ii -.*  :i  ;i  I't’itij,  1 . p!  f -'O'  "l"  j *•'  tod  of  t i..- 

cost  of  a i tri  Hon 

cost  of  l :::  1 n t ininp,  rvst  c-.i 

cost  of  cijui p.iicnt  required. 

Frequently,  these  cddltionf.1  items  of  infotvuiti on  are  costly  m come  by 
and  need  to  bo  analyzed  in  a studies  (f».b)  mode. 

Additional  consideration:,  in  cost-effectiveness  studies,  include 
quality  of  student  input,  which  may  effect  the  cost  of f ectiv*  n'-ss  of 
trai ii i in*  prop rants,  and  the  type  and  level  of  rubsequ*  nt  i rain i i;«,  such 
as  OJT,  may  al  f:o  hear  on  conclusion::  About  cost  of  J cc li  visiles.-  . The 
rules  or  procedures  for  obtaining  cost  1 fe.ures,  fc*r  determinin'*, 
appropriate  criteria  c.f  off  cct  i v'liorr,  and  for  rdeiJtij;  cost  and 
effectiveness  need  to  he  determine*!  ■ through  K**l)  tfiurts. 

The  con  Jut- 1 of  c<i*:t -of  f ecti  v»  nesa  studies  i a 6.!>  ctudi  i-.,:'’ret:jviT^*. 
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SCOPE  OF  OFFICER  ACQUISITION  TRAINING  AND  PROFESSIONAL 
DEVELOPMENT  EDUCATION  PROGRAMS 


As  stated  in  the  Military  Manpower  Training  Report  for  FY  1976, 
"Officer  Acquisition  Training  consists  of  training  programs  leading 
to  a commission  in  one  of  the  military  services.  The  purpose  of 
these  programs  is  to  fulfill  the  need  for  qualified  junior  officers 
as  entrants  into  the  career  force  and  to  meet  requirements  for  non- 
career junior  officer  structure.  Officer  Acquisition  Training  programs 
produce  officers  for  both  the  active  force  and  the  reserve  components . " 

Training  loads  for  Officer  Acquisition  Training  (OAT)  for  FY  1973- 
1978  are  provided  in  the  table  on  the  next  page. 


OAT  costs  for  FY  1973-197T  are  given  below: 


Officer  Acquisition  Training  Costs,  FY  1973-197T 
($  Millions) 


FY  1973 

Army 

205.7 

(53.6) 

Navy 

l4o.6 

(51.7) 

USMC 

12.2 

(4.7) 

Air  Force 

154.9 

(47.5) 

DoD 

513.4 

(157.5) 

FY  1974 

FY  1975 

105.1 
(26. B) 

114.1 

(28.7) 

109.0 

(50.4) 

120.7 

(52.4) 

14.8 

(5.5) 

17.4 

(6.8) 

112.5 

(38.6) 

115.0 

(41.3) 

341.4 

(121.3) 

367.2 

(129.2) 

FY  1976 

FY  197T 

112.1 

(24.9) 

27.4 

(6.9) 

108.3 

(49-5) 

27.7 

(12.6) 

17.7 

(7.4) 

6.3 

(3.3) 

119.6 

(40.8) 

30.9 

(10.7) 

357-7 

(122.6) 

92.3 

(33-5) 

Note : Figures  in  parentheses  show  student  pay  and  allowances 
included  in  the  figures  immediately  above. 


Total  Training  Loads,  Officer  Acquisition  Training,  FY  1973-1978 
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Although  a separate  area  of  training,  Professional  Develop- 
ment Education  (PDE)  is  closely  related  to  Officer  Acquisition 
Training.  As  defined  in  the  MMTR  for  FY  j6,  "The  purpose  of 
Professional  Development  Education  is  to  provide  training  and 
education  to  prepare  military  personnel  to  perform  the  increasingly 
complex  tasks  which  will  become  their  responsibilities  as  they 
progress  in  their  military  careers  - - - . Professional  Development 
Education  is  concerned  with  broad  professional  development  goals 
in  such  subjects  as  military  science,  engineering,  medicine,  and 
management.  PDE  is  conducted  at  both  military  and  civilian  institu- 
tions - - - . Some  enlisted  personnel  participate  in  courses  included 
in  this  category  - - -.  However,  most  of  the  programs  in  this 
category  are  for  the  professional  development  of  officers." 

PDE  training  loads  for  FY  1973-1978  are  provided  on  the  next 

page. 


Total  Professional  Development  Education  Loads,  FY  1973-1978 
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DoD  Total  18800  17859  f 16483  14513  13096  13417  13266 
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Costs  for  Professional  Developnent  Education  for  FY  1973-197T 
are  presented  in  the  table  below: 

Professional  Develognent  Ecucation  Costs,  FY  1973-197T 

( ? Millions) 


rc.1273 

FY  1974 

mm 

FY  1976 

FY  196T 

Amy 

175.6 

(96.6) 

152.9 

(92.7) 

144.4 

(79.1) 

144.0 

(79-0) 

45.9 

(28.8) 

Navy 

120.9 

(69-5) 

118.8 

(74.5) 

123.4 

(71.6) 

104.1 

(58.5) 

26.9 

(14.6) 

USMC 

57.2 

(31.1) 

36.9 

(17.2) 

30.5 

(16.5) 

28.0 

(15.2) 

6.9 

(3.2) 

Air  Force 

132.6 

(79.7) 

144.0 

(9^.4) 

161.8 

(105.0) 

166.8 

(108.3) 

44.2 

(28.7) 

DoD 

486.3 

(276.9) 

452.6 

(278.8) 

460.1 

(272.2) 

442.9 

(261.0) 

123.9 

(75.3) 
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DESCRIPTION  OF  OFFICER  ACQUISITION  TRAINING  AND 
PROFESSIONAL  DEVELOPMENT  EDUCATION  PROGRAMS 
OFFICER  ACQUISITION  TRAINING 


Each  of  the  services  acquire  new  officers  through  a mix  of  the 
various  programs  of  Officer  Acquisition  Training.  The  six  categories 
of  OAT  are:  Service  Academies;  Reserve  Officer  Training  Corps  (ROTC); 
Officer  Candidate  School  (OCS);  Off-Campus  Commissioning  Programs 
(the  Marine's  Platoon  Leaders  Class  and  the  Navy's  Reserve  Officer 
Candidate  and  Aviation  Reserve  Officer  Candidate  programs);  Enlisted 
Commissioning  Programs  (Navy  Enlisted  Scientific  Education  Program 
and  the  Air  Force's  Airman  Education  and  Commissioning  Program);  and 
the  Health  Professionals  Acquisition  Programs . 


Service  Academies 


The  purpose  of  the  Service  Academies  (United  States  Military 
Academy,  United  States  Naval  Academy  and  United  States  Air  Force 
Academy)  is  to  meet  the  long-range  requirement  for  career  military 
officers.  Each  Academy  provides  a program  of  academic  studies  leading 
to  a bachelor  of  science  degree  with  a curriculum  specifically  designed 
to  prepare  the  cadets  and  midshipmen  for  service  as  professional 
officers.  The  programs  include  the  sciences,  the  humanities,  and 
military  and  physical  training,  and  form  the  basis  for  further 
professional  development  or,  when  required,  graduate  education. 

Training  load  data  for  the  Service  Academies  for  FY  iyy4  through  FY  1978 
are  shown  in  the  following  table: 


Each  of  the  Military  Departments  sponsors  an  Academy  prepara- 
tory school  which  has  the  mission  of  providing  intensive  instruc- 
tion and  guidance,  in  courses  of  instruction  approximating  one 
academic  year,  to  selected  enlisted  personnel  in  preparation  for 
entry  to  the  service  academies.  The  participants  also  include 
students  competing  for  appointments  by  the  Secretaries  of  the 
Military  Departments  and  students  from  other  sources.  The  Naval 
Academy  Preparatory  School  provides  instruction  to  Marine  Corps 
personnel  as  well  as  candidates  for  the  Navy  Enlisted  Scientific 
Education  Program. 


Training  Inputs,  Output,  Loads,  Academy  Preparatory  Schools,  F Y 197^-1978 
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ROTC  Programs 

ROTC  is  a long  lead-time  program  which  is  the  single  largest 
source  of  officers  for  the  Armed  Forces.  Like  the  Service  Academies, 
ROTC  is  used  to  provide  a relatively  constant  input  of  officers  for 
active  duty,  but  ROTC  also  provides  non-career  officers  as  well  as 
career  officers.  The  program  is  currently  conducted  at  379  civilian 
colleges  and  universities  throughout  the  nation.  The  Army,  Navy, 
and  Air  Force  each  sponsor  an  ROTC  program;  the  Marine  Corps  commis- 
sions a small  number  of  Navy  ROTC  graduates . 

Even  though  ROTC  is  the  largest  source  for  officers,  ROTC  data 
is  not  included  in  Officer  Acquisition  training  loads  because  the 
students  are  not  in  an  active  military  status.  ROTC  load  data  is 
presented  in  the  table  on  the  following  page. 


Training  Inputs,  Output,  Loads,  ROTC  Programs,  FY  1973-1978 
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Course  Lengths,  Officer  Candidate  Schools 

Service 

Course  Course  Length  (Weeks) 

Army 

OCS  (Male  students)  14 

WAC  Officer  Orientation  Course  11 

Navy 

OCS  (Male  and  Female  students)  19 

Aviation  OCS  16 

Marine  Corps 

OCS  (Male students ) 12 

Women ' s OCS  8 

Warrant  Officer  Candidate  Schools  6|- 

Air  Force 

OTS  (Male  and  Female  students)  12 

Load  data  for  OCS  programs  in  FY  197^-197$  are  shown  in 
the  table  on  the  following  page. 


Training  Inputs,  Outputs,  Loads,  ~ '-leer  Candidate  Schools,  FY 


A-5-l.lk 


Army  Officer  Candidate  School  for  men  is  conducted  at  Fort 
Benning,  Georgia,  and  for  women  at  Fort  McClellan,  Alabama. 

Upon  completion  of  a 1^  week  Branch  Immaterial  Officer  Candidate 
Course,  male  officer  candidates  attend  their  Branch  Officer  Basic 
Course.  Graduates  of  OCS  are  commissioned  as  second  lieutenants 
in  the  Army,  Army  National  Guard  or  Army  Reserve. 

The  Navy  OCS  programs  consist  of  19  weeks  of  training  at  the 
Naval  Education  at  Training  Center,  Newport,  Rhode  Island.  Included 
in  the  curriculum  are  courses  in  Naval  orientation,  general  military 
training,  communications,  leadership  techniques,  seapower,  naviga- 
tion, seamanship,  management,  and  operations  security.  Classes  are 
taught  by  the  lecture/demonstration  method  augmented  by  hands-on 
and  at  sea  training. 

The  Naval  Aviation  Officer  Candidate  School  is  an  eleven 
week  program  conducted  at  the  Naval  Air  Station,  Pensacola, 

Florida.  In  addition  to  the  military  training  and  academic  subjects 
taught  at  the  regular  OCS,  the  course  content  also  includes  aero- 
dynamics, aviation  psychology,  aviation  engines,  remedial  mathe- 
matics/physics, and  survival  training. 

Included  in  the  curriculum  of  the  Marine  Corps  OCS  program 
are  physical  training,  small  unit  tactics,  leadership,  weapons, 
and  general  military  subjects . The  program  is  conducted  at  Quantico, 
Virginia,  and  course  length  is  83  days.  Another  program,  the 
Warrant  Officer  Candidate  Course,  is  a precommissioning  program 
for  enlisted  Marines . Curriculum  is  the  same  as  OCS,  but  the 
course  length  is  5^  days . Graduates  of  the  program  are  appointed 
to  the  grade  of  warrant  officer,  W-l. 


J 
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OFF-CAMPUS  COMMISSIONING  PROg^AMB 

The  Officer  Acquisition  Training  programs  in  which  college 
students  participate  but  which  are  conducted  off  the  college 
campus  are  the  Navy's  Reserve  Officer  Candidate  (ROC)  and  Aviation 
Reserve  Officer  Candidate  (AVROC)  programs,  and  the  Marine  Corps 
Platoon  Leaders  Class  (PLC).  These  programs  provide  for  enlistments 
as  a Naval  or  Marine  Corps  Reservist  while  the  student  is  still  an 
undergraduate  and  require  participation  in  summer  military  training. 

Students  participating  in  these  programs  attend  either  one  or 
two  summer  training  sessions,  depending  upon  when,  during  their 
college  career,  they  were  enrolled.  The  objectives  of  the  programs 
are  to  indoctrinate,  motivate,  and  train  the  enrollees  by  providing 
instruction  in  basic  military  subjects,  leadership,  and  physical 
training.  In  addition,  students  enrolled  in  the  Aviation  Reserve 
Officer  Candidate  program  receive  flight  indoctrination  and  training. 
ROC  and  AVROC  students  attend  Navy  Officer  Candidate  courses  prior 
to  receiving  their  commissions.  PLC  students  are  commissioned  when 
their  college  degrees  are  conferred;  the  newly  commissioned  officers 
then  attend  the  Marine  Corps  Officer  Basic  Course . 

In  conformance  with  the  nature  of  these  programs,  the  training 
loads  in  the  table  on  the  following  page  are  based  only  on  the 
time  spent  in  summer  training.  Loads,  consequently,  are  low  as 
compared  to  inputs  and  outputs . 


Training  Inputs,  Output,  Loads,  Off-Campus  Commissioning  Programs  FY  197^-1978 
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Enlisted  Commissioning  Programs 


The  Air  Force,  Navy,  and  Marine  Corps  each  have  enlisted  com- 
missioning programs  in  addition  to  Officer  Candidate  Schools.  The 
purposes  of  these  programs  cure:  (l)  to  provide  a source  of 
officers  in  specific  skills  with  an  expected  high  rate  of  retention; 
(2)  to  provide  an  avenue  whereby  enlisted  personnel  with  proven 
qualifications  can  augment  the  commissioned  ranks,  and  (3)  to  pro- 
vide a measure  of  motivation  to  enlisted  personnel.  In  all  of  the 
enlisted  commissioning  programs,  participants  attend  Officer 
Candidate  School  before  they  are  commissioned. 

The  Navy  Enlisted  Scientific  Education  Program  (NESEP)  provides 
an  opportunity  for  outstanding  Navy  petty  officers  to  attain  at 
calaureate  degree  at  23  universities  in  the  engineer ing/hard  sci^  e 
area  and  a commission  in  the  U.  S.  Navy  or  Marine  Corps.  The 
primary  objective  of  NESEP  is  to  provide  the  Navy  a source  of  career 
oriented  unrestricted  line  officers  who  are  highly  qualified  in 
specific  engineering/scientif ic  disciplines.  Academic  areas  of 
study  authorized  for  NESEP  students  include  eight  engineering,  four 
science  and  two  mathematics  degree  programs..  Additionally,  each 
NESEP  student  must  complete  certain  Navy  Specified  Courses  which  are 
designed  to  strengthen  his  value  to  the  Navy. 

Similar  to  NESEP,  the  Marine  Corps  offers  a degree  program  in 
the  liberal  arts  in  the  Marine  Enlisted  Commissioning  Education 
Program.  The  program  is  offered  at  any  one  of  the  23  participating 
NROTC  universities.  Students  are  enrolled  for  the  minimum  amount 
of  continuous  time  required  to  obtain  a baccalaureate  degree,  with 
four  years  as  the  maximum  time  allowed.  Marines  selected  for  this 
program  must  complete  the  83  days  of  precommissioning  training 
prescribed  for  the  Officer  Candidate  Course. 

The  Airmen  Education  and  Commissioning  Program  (AECP)  is 
monitored  by  the  Air  Force  Institute  of  Technology  located  at  Wright- 
Patterson  AFB,  Ohio.  Students  in  AECP  major  in  engineering,  science, 
mathematics,  or  management  at  colleges  and  universities  throughout 
the  United  States.  Upon  completion  of  the  program,  students  cure 
assigned  to  Officer  Training  School  to  complete  commissioning  require- 
ments . 

The  table  on  the  following  page  displays  load  data  for  these 
programs  in  FY  1974*1978.  All  participants  are  members  of  the 
active  forces. 


Training  Inputs,  Output,  Loads,  Enlisted  Commissioning  Programs,  FY  197I+- 1078 
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Health  Professions  Scholarships 

This  subcategory  may  be  conveniently  divided  into  two  parts, 
the  Armed  Forces  Health  Professionals  Scholarship  Programs  and 
"other  health  professionals  acquisition  programs" . The  Health 
Professionals  Scholarship  program  enables  eligible  persons  to  attend 
accredited  educational  institutions  which  provide  training  in  those 
health  professions  designated  by  the  Assistant  Secretary  of  Defense 
(Health  and  Environment).  At  present  these  programs  cover  medicine 
(allopathic  and  osteopathic),  denistry,  veterinary  medicine,  optometry, 
podiatry  and  psychology  at  the  PhD  level.  All  tuition,  fees,  books 
and  other  educational  expenses  are  paid  by  the  service.  Upon  gradua- 
tion, participants  must  serve  obligated  tours  of  duty,  the  length 
of  which  depends  on  the  length  of  their  participation  in  the  program. 

Participants  are  commissioned  in  grade  0-1  in  the  Reserve  of 
their  parent  service,  but,  except  for  a short  period  of  annual  active 
duty,  are  not  in  active  status.  They  are,  therefore,  not  included 
within  the  training  loads  of  their  services . 

The  program  is  authorized  a total  of  5>000  scholarships  of  which 
presently  1850  are  allocated  to  the  Army,  1575  to  the  Navy,  and  1575 
to  the  Air  Force.  Service  data  for  FY  197^-1978  are  shown  in  the 
table  on  the  following  page. 
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"Other  health  professionals  acquisition  programs"  include  a 
variety  of  programs  with  the  purpose  of  recruiting  required  health 
professionals  into  the  services  through  tuition  assistance  or 
other  aid.  Among  the  included  programs  are  programs  for  medical, 
dentistry,  nursing,  and  other  students  in  the  health  professions. 
Some  programs  offer  assistance  for  full  courses  of  professional 
training,  whereas  others  are  offered  only  to  students  in  their 
final  year  of  study.  Some  included  programs  support  health  pro- 
fessions training  for  active  duty  service  members,  intended  to 
produce  high-retention  health  professionals.  Participants  in  all 
programs  incur  an  active  duty  obligation  commensurate  with  the 
educational  support  received . 

Load  data  for  FT  197^-1978  are  shown  in  the  table  on  the 
following  page. 
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Professional  Development  Education 

As  previously  stated,  Professional  Development  Education  (PDE) 
provide  training  and  education  to  prepare  military  personnel, 
primarily  officers,  to  perform  the  tasks  which  will  become  their 
responsibilities  as  they  progress  in  their  military  careers.  PDE 
is  divided  into  eight  categories:  Basic  Officers  Professional 
Schools;  Intermediate  Service  Schools;  Senior  Service  Colleges; 
Enlisted  Leadership  Training;  Graduate  Education  for  Validated 
Billets;  Other  Degree-Completion  Programs;  Other  Full-Time  Education 
(Non-Degree  Programs);  and  Health  Professionals  Education. 

Basic  Officers  Professional  Schools 


The  Marine  Corps  and  Air  Force  conduct  basic  officer  courses 
for  officers  with  some  experience  in  operational  units . The 
courses  are  Service-wide  in  scope  and  are,  therefore,  considered 
part  of  PDE.  The  Army  and  Navy  conducts  courses  at  a similar 
level,  but  the  courses  are  considered  to  be  specialized  skill  train- 
ing because  they  are  oriented  toward  a specific  skill  or  toward 
somewhat  broader  skills  within  a specific  part  of  the  service. 

The  Air  Force  Squadron  Officer  School  is  an  eleven  week  course 
designed  to  prepare  selected  captains  and  lieutenants,  after  comple- 
tion of  some  active  service  experience,  for  command  and  staff  duties 
appropriate  to  their  grades.  Course  content  includes  instruction  in 
communicative  skills,  leadership  and  management,  the  environment  of 
military  force  employment,  and  military  capabilities  and  employment 
concepts . 

The  Marine  Corps  Amphibious  Warfare  Course  is  designed  to 
prepare  officers  in  the  grades  of  captain  and  major  for 
duties  in  battalion  or  squadron  command  or  on  regimental-level  staffs. 
The  course  length  is  39  weeks  and  is  taught  at  Quantico,  Virginia. 
Course  content  includes  organization  and  equipment,  command  and 
management,  amphibious  operations,  and  weapons. 

The  training  load  data  for  Basic  Officers  Professional  Schools 
are  displayed  in  the  table  on  the  following  page. 
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Intermediate  Service  Schools 

Each  of  the  services  maintains  a Command  and  Staff  College. 

In  addition,  the  Navy  operates  the  Armed  Forces  Staff  College,  a 
Joint  institution  with  students  from  all  Services.  While  there  are 
differences  in  approach  and  curriculum  based  on  the  requirements  of 
the  parent  service,  each  of  the  courses  is  designed  to  prepare 
officers  for  command  and  staff  duties  at  all  echelons  of  their 
parent  services  and  in  joint  or  allied  commands.  A relatively  small 
number  of  officers  from  each  service  attends  one  of  the  Command  and 
Staff  Colleges  of  the  other  services;  a few  attend  allied  schools 
at  the  same  level.  Attendance  at  the  Intermediate  Service  Schools 
is  on  a selective  basis,  and  normally  officers  do  not  attend  more 
than  one  of  these  schools. 

Another  school  in  the  Intermediate  Service  Schools  category 
is  the  Defense  Systems  Management  School  at  Fort  Belvoir,  Virginia. 

This  is  a joint  school  which  conducts  a primary  20-week  course  in 
management  concepts  and  methods  with  the  major  purpose  of  preparing 
selected  military  officers  and  DoD  civilian  personnel  for  assign- 
ments in  program  or  project  management. 

The  following  table  lists  the  Command  and  Staff  Colleges  and 
their  respective  course  lengths.  In  addition  to  the  principal  courses, 
the  service  colleges  individually  conduct  various  courses  for 
reserve  component  officers  and  a variety  of  nonresident  courses. 

Intermediate  Service  Schools 


Schools 


Location 


Course  Length 
(Weeks) 


Armed  Forces  Staff  College 
Army  Command  and  General 
Staff  College 
College  of  Naval  Command 
and  Staff 

Marine  Corps  Command 
and  Staff  College 
Air  Command  and  Staff 
College 

Defense  Systems  Management 
School 


Norfolk,  VA 

22 

Fort  Leavenworth, 

KA 

38 

Newport,  RI 

40 

Quantico,  VA 

42 

Montgomery,  AL 

43 

Fort  Belvoir,  VA 

20 

Load  data  for  Intermediate  Service  Schools  for  FT  1974-1978  is 
shown  in  the  table  on  the  following  page . 
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Senior  Service  Colleges 

Each  of  the  Military  Departments  maintains  a Senior  Service 
College,  or  "War  College".  In  addition,  there  are  two  joint  Senior 
Service  Colleges,  the  National  War  College  and  the  Industrial 
College  of  the  Armed  Forces,  attended  by  students  from  all  four 
services.  Senior  Service  College  attendance  is  on  a highly  selective 
basis;  students  are  chosen  by  service  selection  boards  from  among 
the  most  promising  officers  in  the  lieutenant  colonel/colonel, 
commander/captain  grades.  The  length  of  the  principal  course  at  each 
of  the  Senior  Service  Colleges  is  ten  months. 

The  common  purpose  of  the  Senior  Service  Colleges  is  to  pre- 
pare students  for  senior  command  and  staff  positions  at  the  highest 
levels  in  the  national  security  establishment  and  the  allied  command 
structure.  The  unifying  focus  is  the  study  of  national  goals,  The 
service  colleges,  while  concentrating  on  the  employment  of  that 
Service  in  the  defense  mission,  also  include  the  study  of  the 
employment  of  the  forces  of  other  services.  All  of  the  colleges 
integrate  the  study  of  economic,  scientific,  political,  sociological, 
and  other  factors  into  the  consideration  of  national  security  problems. 

The  U.  S.  Army  War  College  offers  a ten  month  resident  course 
once  a year  at  Carlisle  Barracks,  Pennsylvania.  The  missions  of  the 
College  are  to  offer  a course  of  study  that  will  prepare  its  graduates 
for  senior  command  and  staff  positions  within  the  Army  and  throughout 
the  defense  establishment,  and  that  will  promote  an  understanding  of 
the  art  and  science  of  land  warfare;  to  conduct  strategic  studies  on 
the  nature  and  use  of  the  U.  S.  Army  daring  peace  and  war,  to  formulate 
strategic  concepts  in  support  of  U.S.  national  objectives;  and  to 
operate  an  element  of  HQDA  Command  and  Control  System. 

The  Naval  War  College  at  Newport,  Rhode  Island  has  similar 
missions  as  the  other  war  colleges,  but  oriented  towards  naval  opera- 
tions. The  curriculum  is  designed  to  educate  officers  in  the  broad 
aspects  of  problems  facing  the  decision  maker  rather  than  training  for 
technical  jobs.  It  consists  of  three  courses  based  on  the  areas  of 
strategy  and  policy,  defense  management  ^ defense  economics  and  decision 
making)  and  naval  operations. 

The  Air  War  College  is  located  at  Maxwell  AFB,  Alabama.  The 
course  content  includes  a study  of  the  national  and  international 
context  of  military  issues,  the  management  of  human  and  material 
resources,  an  examination  of  military  capabilities  and  strategy,  and 
a study  of  U.S.  national  security  issues. 

The  Industrial  College,  in  its  approach  to  national  security 
problems,  emphasizes  the  use  and  management  of  national  resources. 

Load  data  for  FY  1974-197&  for  the  Senior  Service  College  are 
provided  in  the  table  on  the  following  page. 
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Enlisted  Leadership  Training 

The  courses  included  in  this  category  are  intended  to  provide 
senior  enlisted  personnel  the  skills  and  knowledge  needed  to 
assume  the  responsibilities  of  the  highest  non-commissioned  officer 
grades.  These  courses  are  the  culmination  of  formal  enlisted  train- 
ing and  are,  for  enlisted  personnel,  analogous  to  the  officer 
courses  discussed  in  the  preceding  sections.  In  addition  to  such 
subjects  as  methods  of  leadership,  human  relations,  discipline  and 
training,  and  the  administration  and  employment  of  military  organiza- 
tions, the  senior  non-commissioned  officer,  in  these  higher-level 
schools,  is  given  a broader  perspective  of  the  role  and  functions  of 
his  or  her  service. 


Schools,  locations  and  course  lengths  are  shown  below: 


School 

Location 

Course  Length 
(Weeks) 

Army:  Sergeants  Major 
Academy 

Fort  Bliss,  TX 

22 

Marine  Corps : Staff 

NCO  Academy 

Quantico,  VA 

6 

Air  Force:  Senior 

NCO  Academy 

Gunter  AFB,  AL 

9 . 

Training  loads  for  Enlisted  Leadership  Training  for  FI  1974-1978 
are  provided  in  the  table  on  the  following  page. 
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The  Army  Senior  ROTC  program  is  conducted  at  four-year  civilian 
educational  institutions  and  military  junior  colleges.  At  present, 

291  civilian  colleges  and  universities  provide  this  program.  Upon 
graduation  and  completion  of  the  ROTC  program,  students  are  com- 
missioned into  the  Regular  Army,  National  Guard,  or  Army  Reserve. 

Naval  ROTC  is  conducted  at  58  colleges  and  universities  through- 
out the  country.  Although  the  program  is  four  years,  students  who 
have  completed  two  year6  of  college  work  may  enter  the  NROTC  two- 
year  program.  The  two-year  students  must  also  have  completed  profes- 
sional naval  science  courses  by  attending  a Naval  Science  Institute 
during  the  first  summer  in  the  program  followed  by  study  on  campus 
for  the  last  two  years.  Calculus,  physics,  computer  science,  American 
military  affairs,  and  national  security  policy  have  been  prescribed 
as  program  requirements,  and  there  has  been  a shift  to  stress  engineer- 
ing and  hard  sciences  in  the  degree  program. 

The  Air  Force  ROTC  program  consists  of  both  two  and  four  year 
programs  which  are  conducted  at  175  colleges  and  universities  in 
all  states  except  Alaska,  Maine,  Nevada,  and  Rhode  Island.  The 
curriculum  includes  instruction  in  the  development  of  airpower, 
the  Air  Force  today,  national  security  forces  in  contemporary  American 
society.  Air  Force  management  and  leadership,  and  summer  field 
training  at  USAF  bases. 


OFFICER  CANDIDATE  SCHOOL 

A third  method  for  the  Services  to  meet  the  requirements  for 
new  officers  is  Officer  Candidate  School  (Officer  Training  School 
in  the  Air  Force).  These  programs  provide  the  short  lead  time  com- 
missioning source  necessary  to  respond  to  immediate  surges  in 
officer  requirements,  since  the  programs  can  be  expanded  or  reduced 
in  a relatively  short  period  of  time.  The  following  table  shows 
the  lengths  of  the  various  OCS  courses. 
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Graduate  Education  for  Validated  Billets 


The  purpose  of  the  graduate  education  program  in  each  of  the 
services  is  to  provide  graduate  level  education  in  required  disciplines 
in  order  to  maintain  an  inventory  of  the  necessary  number  of  qualified 
officers  to  fill  certain  military  jobs.  Under  this  program,  an 
officer  graduate  student  may  attend  either  a civilian  educational 
institution  or  one  of  the  two  .service  institutions,  the  Navy  Post- 
graduate School  or  the  Air  Force  Institute  of  Technology.  While 
these  two  schools  are  primarily  used  by  the  parent  Services  (including 
Marine  Corps  use  of  the  Naval  Postgraduate  School),  they  also  train 
some  students  from  other  Services . 

The  Naval  Postgraduate  School,  located  at  Monterey,  California, 
is  a fully  accredited  graduate  education  institution.  Curricula  are 
generally  of  the  same  academic  nature  as  those  found  in  graduate 
level  programs  of  study  in  science,  engineering,  and  administrative 
science  at  civilian  institutions,  except  that  course  content  i$  in 
some  cases,  unique  to  the  Naval  Postgraduate  School  and  in  other 
cases  focused  on  naval  and  military  applications. 

The  Air  Force  Institute  of  Technology  at  Wright -Patterson  AFB, 
Ohio,  also  emphasizes  military  unique  courses.  The  Resident  School 
of  Engineering  offers  courses  in  Aeronautical,  Electrical,  and 
Nuclear  Engineering;  Engineering  Physics;  and  Systems  Management. 
Courses  offered  at  the  School  of  Systems  and  Logistics  are:  Inventory 
and  Decision  Analysis;  Financial  Management  in  the  Federal  Government; 
Problems  in  Environment  Protection;  Logistics  Systems  Policy;  Supply 
Management;  and,  Cost  and  Price  Theory. 

The  table  on  the  following  di:  .-lays  FY  1974-1978  training  load 
data  for  participants  in  this  program,  both  civilian  institutions 
and  at  the  two  service  institutions.  All  participants  are  members 
of  the  Active  Services. 
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Other  Degree -Completion  Programs 

In  addition  to  the  programs  designed  to  satisfy  validated  require- 
ments, there  are  several  programs  designed  to  permit  selected  indi- 
viduals an  opportunity  to  work  toward  or  obtain  an  associate,  bac- 
calaureate or  advanced  degree.  These  programs  benefit  the  services  in 
several  important  ways:  they  increase  the  technical  qualifications 
of  the  individuals  in  the  program;  they  improve  the  general  educa- 
tional level  of  service  personnel;  and  they  provide  career  retention 
and  recruiting  incentives  to  outstanding  personnel.  In  addition, 
whenever  possible,  personnel  in  advanced  education  programs  are  later 
used  to  satisfy  validated  requirements  and  hence  reduce  the  required 
student  load  in  graduate  education  for  validated  billets. 

The  degree -completion  programs  are  managed  by  the  individual 
Military  Departments  and  each  has  its  own  selection  criteria.  How- 
ever, in  general  a person  is  not  selected  for  a program  unless  the 
education  will  enhance  his  professional  development  and  be  of  use 
to  the  Military  Department.  All  of  the  programs  require  a payback 
from  the  individual. 

Load  data  for  these  programs  for  FY  1976->1977  are  shown  in 
the  table  on  the  following  page.  All  participants  are  in  the 
Active  Forces. 


TRAINING  INPUTS,  OUTPUT,  LOADS,  OTHER  DEGRSE  COMPLETION  PROGRAMS,  FY  1974-1978 
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Other  Full-Time  Education  (Mon-Degree  Programs) 

Short-course  training  provides  the  Military  services  with 
needed  skills  in  a wide  variety  of  scientific,  administrative  and 
other  fields.  These  programs  are  selected  to  train  personnel  in 
job-oriented  skills  which  can  best  be  acquired  through  abbreviated 
courses.  Accounting,  traffic  management  and  aviation  safety  are 
examples  of  skills  involved.  Some  of  this  included  training  is 
conducted  in  DoD  schools,  the  remainder  in  civilian  institutions. 


Jk. 
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Health  Professionals  Education 


This  subcategory  is  made  up  of  a wide  variety  of  courses  for 
personnel  of  all  health  professions  — physicians,  dentists,  nurses, 
medical  administrators,  etc.  The  majority  of  the  courses  offered 
are  conducted  in  military  medical  facilities,  and  vary  in  length 
from  a few  days  to  a full  year.  Some  training  is  conducted  at 
civilian  medical  institutions,  including,  in  the  case  of  the  Army, 
some  ( FY  1976  load:  245)  advanced  degree  programs.  The  purpose 
of  Health  Professionals  Education  is  to  expand  the  skills  of  military 
medical  personnel  and  to  provide  them  timely  information  on  the  latest 
techniques  in  their  fields.  Educational  programs  connected  with  the 
acquisition  of  health  professionals  is  carried  in  this  report  under 
Officer  Acquisition  Training. 

The  table  on  the  following  page  shows  load  data  for  FY  1974-1978 
for  Health  Professionals  Education. 
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The  Directorate  of  Instructional  Technology  (DFIT)  has  grown  from 
a small  film  library  and  art  shop  to  a directorate  employing  80  people 
responsible  for  all  of  the  Command's  communication  media  activities  — 
photographic , television,  training  aids,  graphics,  and  presentation  services. 
DFIT  has  the  responsibility  of  keeping  abreast  on  new  developments  in 
education  technology  and  advising  appropriate  Academy  departments  on 
educational  technology  innovations  and  ideas.  To  accomplish  "this  mission, 
the  Directorate  is  divided  into  six  sub-divisions. 

The  Instruction  Division  teaches  a non-credit  course  in  academic 
skills,  emphasizing  good  study  habits  and  accelerated  reading.  A related 
typing  course  assures  that  all  incoming  cadets  will  type  a minimum  of  2h 
words  per  minute. 

The  Academic  Television  Division  supports  the  instructor  via  closed 
circuit  television  frcm  its  central  distribution  center,  or  by  mobile 
video  cassette  tape  players.  Additionally,  the  facility  and  staff  as 
well  as  the  students  may  utilize  a portable  television  camera  and  playback 
system  for  self-evaluation  and  confrontation  exercises. 

In  Media  Consultation,  individuals  work  with  clients  in  planning, 
directing,  and  designing  projects  requiring  the  total  resources  of  the 
Directorate.  Coordination  is  established  to  take  a project  from  the 
initial  design  stages  through  production  and  presentation. 

The  Training  Devices  Division  provides  special  three-dimensional 
instructional  devices  for  the  teaching  of  cadets.  They  either  research, 
design  and  fabricate  a device  at  the  academic  department's  request,  or 
the  Division  constructs  or  modifies  the  device  frcm  the  department's 
exact  specifications. 

The  Riotographic  Division  produces  a wide  range  of  photographic 
products  — l6nm  silent  or  sound  motion  pictures  in  color  or  black  and 
white  which  can  be  reduced  to  super  8mm  color  slides,  vugraphy  trans- 
parencies , color  prints , black  and  white  prints , and  metal  photo  plates . 

The  Graphics  Division  is  a single  point  of  contact  for  planning, 
directing,  and  producing  visual  products.  They  provide  graphic  design, 
illustration,  typography,  finished  art  and  composition  services  for 
cadet  instruction,  USAFA  presentations,  public  relations  and  information 
programs,  the  athletic  program,  recruiting  literature  and  Academy  infor- 
mational brochures.  They  also  assist  in  the  production  of  textbooks, 
handbooks  and  other  classroom  reinforcement  materials. 

The  self-help  or  "do-it-yourself"  workshop  serves  to  assist  the 
cadet  in  the  accomplishment  of  visual  aids  for  grade  determining  class- 
room projects.  It  also  provides  a limited  alternative  to  the  instructor 


* Submitted  by  USAFA  staff  in  partial  response  to  DSB  Task  Force  inquiry. 
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for  short  suspense  requirements.  The  area  is  equipped  with  drawing  tables 
and  the  basic  artists'  materials  for  producing  charts,  maps,  posters 
and  other  visual  products. 

In  order  to  maintain  awareness  of  new  developments  and  innovations 
in  education  technology,  DFIT  personnel  regularly  review  appropriate 
publications  to  identify  new  ideas  and  hardware  which  could  be  incorporated 
into  Academy  educational  programs.  DFIT  personnel  also  participate  in 
selected  conventions  and  professional  meetings  such  as  the  National 
Association  of  Education  Broadcasters,  the  National  Association  of  Broad- 
casters, and  the  Association  of  Educational  Conmunications  and  Technology. 
Literature  and  documentation  of  interviews  and  sessions  are  collected 
at  these  meetings  for  use  later  by  Academy  personnel. 
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FOREWORD 

Required  levels  of  personnel  readiness  and  capability  in  the  Navy  are 
dependent,  upon  education  and  training  piograms.  To  achieve  improvements 
in  the  Navy's  education  and  training  program,  the  Chief  of  Naval  Operations 
established  Advanced  Development  Objective  43-03X,  Education  and  Training. 

A stated  objective  of  the  ADO  was  to  "test  the  feasibility  of  available 
new  advances  in  training  technology  ...  as  a means  for  providing  and 
maintaining  increased  personnel  capabilities."  Amplifying  data  contained 
in  the  bvsic  ADO  document  identified  a number  of  advances,  already  achieved 
under  the  research  and  exploratory  development  programs,  sponsored  by  the 
Department  of  Defense  and  developed  by  various  institutions,  that  were 
judged  to  be  ready  for  feasibility  testing  under  the  advanced  development 
concept.  One  of  the  technologies  so  identified  was  the  "use  of  computer- 
aided  and  other  automated  techniques  in  instructional  procedures  and  content." 

Following  the  establishment  of  ADO  43-03X  on  6 April  1966,  several  efforts 
in  computer-assisted  instruction  were  proposed.  Because  the  ADO  designated 
"Career  Development  Training  for  Line  Offi  ar"  as  a high  priority  substantive 
training  area,  a CAI  effort  was  initiated  at  the  United  States  Naval  Academy, 
focusing  on  the  development  and  utilization  of  computer-assisted  instruction 
concepts  and  systems  to  improve  the  effectiveness  of  Navy  officer  education. 

Another  high  priority  area  identified  in  the  ADO  was  "Basic  Electronics 
Training."  An  effort  underway  at  the  Naval  Personnel  and  Training  Research 
Laboratory,  San  Diego,  is  responsive  to  this  requirement. 

It  is  expected  that  these  two  projects  will  provide  the  information 
necessary  for  determining  whether  the  systems  and  technologies  evaluated 
should  be  accepted  by  the  Navy  for  use  in  officer  education. 


A-5-3-3 


IV.  FINDINGS  AND  CONCLUSIONS 

A.  HLLATI VI-:  TO  MAJOR  GOALS 

The  major  project  goals,  as  stated  in  Chapter  I,  were  to  evaluate 
the  use  of  the  computer  as  a tool  in  performing  certain  instructional 
funct i ons , specif i cal ly : 

1.  INDIVIDUALIZING  INSTRUCTION  . 

a.  CAT  enabled  students  to  go  through  the  materials  at  their 

own  rate.  In  Russian,  for  example,  some  students  completed  the  instructional 
material  in  six  hours;  some  took  24  hours  to  go  through  the  same  material. 

b.  CAI  enabled  instructors  to  identify  individual,  differences 
among  students  and  to  provide  remediation  for  those  who  needed  it. 

(However,  as  was  noted,  the  Naval  Academy  does  not  provide  the  same 
wide  range  of  individual  differences  as  would  be  found  in  most  civilian 
institutions  of  higher  learning.) 

2.  FACILITATING  SOLUTION  OF  COMPLEX  PROBLEMS 

The  teletype  gained  great  acceptance  by  both  faculty  and  students 
because  of  its  effective  utilization  in  solving  design  and  engineering 
problems.  It  was  particularly  effective  in  such  courses  as  Underwater 
Acoustics,  Fluid  Mechanics,  and  Physics. 

3.  DETERMINING  OPTIMUM  COURSE  CONTENT 

a.  The  development  of  CAI  course  materials  required  instructors 
to  be  precise  in  stating  behavioral  objectives  and,  consequently,  to 
re-evaluate  course  content.  This  was  particularly  true  in  Chemistry. 

b.  Some  courses  changed  due  to  changing  curriculum  requirements 
which  should  be  expected  in  any  college  environment.  Ibis  caused  problems 
in  CAI  material  revision  and  data. 
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4.  RECORDING  AND  ANALYZING  STUDENT  PERFORMANCE  DATA 

a.  The  computer  aided  the  instructors  in  readily  obtaining  the 
data  which  indicated  where  students  were  having  difficulty  in  mastering 
material  and  where  course  revision  was  necessary. 

b.  The  methods  for  recording  and  analyzing  data  as  well  as  for 
producing  the  materials  and  managing  the  program  had  to  be  developed.  CA1 
theory  and  practice  was  at  a primitive  stage  when  this  project  started. 

B . RELATIVE  TO  STUDENT  ACHIEVEMENT,  ATTITUDES,  AND  TIME 

1.  Teletype  use  increased  the  amount  of  subject  matter  covered  in 
the  courses.  It  particularly  relieved  students  of  the  burden  of  large 
and  complex  manual  calculations  and  provided  more  time  to  understand 
principles . 

2.  Computer  use  in  the  tutorial  mode  to  supplement  conventional  instruction 
was  more  in  the  direction  of  increased  course  depth  and  quality  than  increased 
coverage,  decreased  cost,  or  relief  from  teaching  "less  appealing"  parts  of 

the  course. 

3.  Teletype  use  was  more  successful  in  topics  of  greater  difficulty 
and  those  requiring  creative/intuitive  thinking  than  in  those  involving 
rote- learning. 


|l; 


4.  The  teletype  w'as  an  extremely  powerful  teaching  tool  in  simulations, 
solutions  of  complex  problems,  laboratory  data  reduction  and  analysis. 

Eight  courses  were  soon  using  these  techniques  operationally.  It  was  less 
successful  when  using  drill  and  practice  and  tutorial  techniques.  Three 
courses  using  these  techniques  did  not  go  operational  but  were  continued  as 
research  projects.  Improved  student  achievement  was  not  demonstrated  using 
these  techniques. 

5.  In  the  1500  Project,  there  were  no  significant  differences  between 
the  performance  of  the  CAI  groups  and  the  control  groups  except  in  the 
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Russian  course  where  the  CAI  group  showed  significantly  better  achievement 
than  the  control  group. 

0.  In  the  1500  Project,  there  were  no  overall  time  savings  through  the 
use  of  CM  for  the  students;  however,  the  instructors  were. relieved  of  many 
of  t he*  problem  solving  and  homework  aspects  of  the  course  and  could  devote 
this  time  to  other  instructional  duties. 

7.  Student  attitude  toward  the  tutorial  type  of  CAI  techniques  was 
generally  favorable,  reaching  a peak  near  mid-semester.  Their  evaluation 
on  whether  or  not  the  CAI  support  had  helped  them  was  generally  positive. 

8.  The  more  closely  the  student  was  connected  to  the  computer  and 
personally  participated  in  the  programming,  (as  in  the  CAI-Teletype  Project), 
the  better  his  understanding  of  the  subject  matter. 

C . KEbATIVH  TO  CAI  TECHNIQUES 

1.  The  non-computational  techniques  (drill  and  practice,  tutorial, 
testing)  did  not  result  in  the  same  degree  of  acceptance  and  enthusiasm 
by  the  faculty  and  students  as  did  the  computational  techniques  (problem- 
solving, simulation,  data-reduction  and  formatting).  These  techniques 
cannot  be  compared  directly  on  the  basis  of  student  achievement  or  time/ 
cost  savings. 

2.  Techniques  which  permitted  the  faculty  and  student  to  interact 
directly  with  the  computer  and  participate  by  writing  or  changing  the 
program  (CAT-Te letype)  were  more  widely  accepted  and  used  than  techniques 
requiring  a technical  staff  to  do  the  programming  (CAI-1500).  Approximately 
50%  of  planned  academic  year  1971-72  connect  time  will  involve  the  use 

of  problem  solving,  and  over  20%  will  involve  simulation  techniques. 

Again,  these  two  techniques  cannot  be  compared  directly  on  a basis  of 
student  achievement  or  time/cost  savings. 
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D.  PI |2  VriVL  10  UTILIZATION 

1.  Use  of  the  teletype  significantly  increased  student  participation 
in  the  subject  matter  of  the  courses. 

2.  The  use  of  teletype  expanded  very  rapidly  with  additional  faculty 
and  midshipmen  learning  to  write  programs.  The  number  of  leased  terminals 
installed  doubled  each  year  for  three  years.  Use  was  limited  by  operational 
funds  available  for  vendor  service  until  the  installation  of  a large  time- 
sharing system  (GO-635). 

3.  Growth  of  teletype  use  was  Academy-wide  rather  than  by  academic 
discipline. 

4.  The  1500  system  was  not  configured  so  that  faculty  and  students 
could  easily  use  it. 

0 .  RELATIVE  TO  COMPUTER  HAKUWARE/SOFTWAKE 

1.  The  original  enthusiasm  shown  by  faculty  and  students  diminished 
during  the  early  stages;  and  expanded  use  of  the  system  was  in  question 

for  a time  until  both  the  teletype  and  1500  systems  were  made  highly  reliable. 

2.  The  1500  system's  capability  to  randomly  access  large  video  and 
audio  files  and  to  record  data  made  it  an  excellent  instructional  research 
tool.  Where  configured  for  this  type  of  work,  however,  its  capacity  to 
handle  the  many  other  educational  computer  needs,  such  as  computational 
work,  was  severely  limited. 

3.  The  1500  system  was  limited  in  its  use  to  support  a large  student 
load  due  to  the  maximum  of  32  terminals  that  can  be  used  simultaneously. 

4.  'Hie  GE-635  proved  to  be  exceptionally  capable  in  handling  the 
computational  aspects  of  CA1  (problem  solving,  simulation,  and  data 
reduction  one  formatting). 


A-5-3-7 


5.  Computer  language  for  the  1500  (COUUSl:WIUTi;k  II)  j 5 essentially 
a tutorial  type  1 anguage.  Tins  language  had  see  e limitations  in 
numerical  calculations,  string-processing  capabilities,  and  in  flexibility 
of  programming.  A great  deal  of  effort  was  expended  in  training  personnel 
and  in  using  this  language  throughout  the  project. 

1 • . RTLATJ VI-  TO  STAFF  .Mill  SUPPORT  REQUIREMENTS 

1.  The  management  of  the  support  staff  needed  to  properly  prepare 
the  educational  material  for  use  and  to  collect,  and  analyze  test  data 
consisted  of  a diverse  group  of  experts  ar.d  technicians,  whose  coordination 
resulted  in  a highly  complex  operation. 

2.  'Hie  collection,  management,  and  analysis  of  the  test  data  relative 
to  the  amount  of  course  material  prepared  required  resources  far  in  excess 
of  what  was  originally  anticipated. 

3.  Preparation  of  satisfactory  material  for  CAI  use  required  the  author 
to  have  experience  in  using  and  improving  li is  material  repeatedly  daring  its 
use  in  the  CAI  mode. 

4.  One  of  the  most  severe  problems  in  producing  and  revising  material 
for  the  CAI- 1500  Project  was  the  fact  that  most  authors  could  not  work 
directly  with  the  computer.  The  programmer  interface  was  an  ever-present 
communications  barrier  unless  the  author  either  used  clear,  detailed  Display 
Guides  or  .learned  the  specialized  C0URSEWR1TER  II  computer  language. 

5.  Careful  planning  and  timely  production  of  teaching  aids  --  such 

as  art  work,  film  strips,  and  audio  tapes  to  support  the  course  material  -- 
is  absolutely  necessary  to  the  project. 

6.  Faculty  changes  due  to  rotation  and  loss  affected  the  orderly 
execution  of  this  project  due  to  its  long  term  nature. 
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c.  r;:i.at:vi:  to  cost 

1.  Use  of  the  teletype  for  computation:!  1 CA1  techniques  provides 

an  estimated  reduction  in  the  order  of  5-to- 10-fold  for  solving  problems 
and  analyzing  laboratory  data  ns  compared  with  "conventional  methods." 

(lost  of  vended  time  shared  service  ranges  from  $4  to  $6  per  terminal 
hour,  depending  upon  capability  and  degree  of  reliability  of  both  the 
remote  computer  and  communications.  Cost  may  be  as  low  as  $2  to  $3  per 
terminal  hour  for  an  installed  time-sharing  system.  A student  in  one 
course  u. hing  moderate  to  heavy  use  of  computers  (12  hours  per  semester) 
would  therefore  cost  from  $24  to  $72  per  semester.  Such  cost  can  be 
justified  and  considered  cost-effective,  based  on  increased  course  level  -- 
the  incorporation  of  advanced  concepts,  techniques,  and  complex  problems. 

2.  The  use  of  a dedicated  system  similar  to  the  IBM  1500  for  non- 
computational  CAI  techniques  is  extremely  expensive;  and  with  the  present 
state-of-the-art  of  CAf,  it  is  evident  that  there  are  many  alternate  ways 
of  providing  the  same  teaching  effectiveness  at  lower  operational  cost  such 
as  special  programmed  instruction  texts. 

3.  Factors  contributing  to  both  CAI- 1500  and  Teletype  Project  cost., 
when  t.he  maximum  staff  was  employed  (1970-71): 

Average  C^t  Pe r Year 


Hardware  (IBM  1500  System)  $ 183,000 
Vended  Time-Sharing  Service  (Teletype)  60,000 
Management  Staff  81,000 
Programming  Staff  104,000 
Consultants  30,000 
Miscellaneous  (travel /supplies)  20,000 


Faculty  (no  summer  hire  during  this  period 
--  during  1968-69  was  $30-40,000 

per  year)  

Total  Average  Cost  (1970-71)  $ 478,000 


.1 
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4.  Development  time,  for  the  CAT- 1500  courses  varied  widely  and 
required  considerable  effort  to  revise,  The  dovcl  opmeut  time  pci* 
student  instruction  hour  using  the  II1M  1500  system  appeal's  so  high 
that,  tat  less  it  could  la1  used  for  a 1 ;ir;;e  number  of  students  for  a 
lot 1 8 period  of  time,  it  would  not  be  operationally  cost-cffec.tivo. 
The  table,  below  includes  man  hours  for  authoring,  programming,  and 
compute:  operator  support. 


Initial 

Development 

Re  vis  ion 

Tot  al 

Development 
Time  Per  Hour 
Instruct: on 

Naval  Operations 

2483 

2543 

5026 

325 

Russian 

3675 

2894 

6569 

183 

Ciierni  stry 

Data  Not 

Availab lc 

3810 

317 

Physics 

Data  Not 

Avai lab le 

2545 

424 

5.  The  instructional  material  development  costs  can  bo  reduced  by 
imposing  the  following  controls: 

a.  The  instructional  model  should  be  fixed  at  an  early  stage. 

b.  Inputs  by  behavioral  and  educational  technologist  must  be 
entered  at  a specific  and  optimized  point  (and  as  early  as  possible). 

c.  Research  and  evaluation  design  features  must  be  realistic 
and  spcci fie  at  the  start. 


tr  rr  rt  -owwn 
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V.  HI: COMM!  NUAT1UNS 


The  following  recommendations  are  addressed  to  thos.  educaV i on.)  1 
institutions  (military  or  civilian)  that  may  he  contemplating  CA1 
applications  in  their  instructional  programs.  If  an  institution 
decides  to  become  involved  with  the  use  of  CAT,  the  following  recommend at i o 
based  on  the  Naval  Academy's  experience  and  the  present  state  of  the  art,  t. 
be  helpful  in  minimizing  time  and  cost  while  maximizing  effectiveness. 

1.  Use  of  the  CAI-1500  system  for  non- computational  techniques 
(tutorial,  drill  and  practice,  testing)  was  not  operationally  or 
financially  effective  at  the  Naval  Academy.  It  is  recommended  that,  if 
a dedicated  system  is  to  be  used  operationally  for  instruction,  the 
following  conditions  should  exist: 

o Ueliabie  computer  system  is  mandatory. 

• Large  numbers  of  students  are  necessary  to  reduce  cost 
per  student. 

• Programs  should  be  simple  to  write  and  easy  to  change. 

• Instructional  material  should  remain  reasonably  static 
so  that  frequent  changes  are  not  required. 

• Considerable  effort  must  be  devoted  to  planning  the 
production  of  the  CAI  materials  and  the  data  management 
subsystem. 

• The  system  must  be  capable,  not  only  of  providing  instruction, 
but  of  managing  data  on  student  performance. 

• The  institution  must  have  personnel  resources  available  to 
provide  qualified  support  in  many  areas,  such  as  psychology, 
educational  technology,  and  computer  programming. 
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2.  Ircin  a ccv  t -effective  view])  hit,  a dedicated  CA1-1500  type  of 
syhen  is  not  recoil...  ended  in  a university  environment  for  operational 
use.  More  hai dwarc/softwaiv  system  development  is  required  to  reduce 
cost;  and  a pro at  deal  of  educational  technology  research  must  lie  done 

to  ini]> rove  development  of  instructional  materials  as  well  as  the  manager!  nt 
of  student  learning,  'ilie  few  courses  involved  and  the  relatively  small 
portion  of  each  course  committed  to  CAI  in  the  Naval  Academy  IhOO  Project 
emphasized  both  the  complexity  of  using  these  techniques  and  the  dearth 
of  existing  knowledge  on  how  they  can  be  used  successfully  in  a college 
environment.  The  effort  that  appears  necessary  to  make  CAI- 1500  type 
systems  operationally  feasible  is  of  such  magnitude  and  requires  expertise 
at  such  levels  that  it  should  be  accompl ished  at  educational  institutions 
having  advanced  schools  of  education,  where  such  expertise  exists. 

3.  Use  of  the  CAI-teletype  system  for  computational  techniques 
(problem-solving,  simulation  data  reduction  and  formatting)  was  effective 
in  improving  the  academic  level  of  the  courses  involved  and  provided  a 
powerful  tool  using  techniques  unavailable  without  the  computer.  It  is 
recommended  that,  if  this  system  is  to  be  used  for  operational  instruction, 
the  following  conditions  exist: 

• It  is  mandatory  that  the  computer  system  be  reliable. 

• The  terminal  response  time  should  be  low  (1-3  seconds). 

• A simple,  conversational  computer  language  should  be  used. 

4.  On  the  basis  of  cost-effectiveness,  CAI-teletype  systems  are 
recommended  (and  are  being  used  by  the  military  for  educational  purposes 
in  most  of  the  service  academies  and  the  senior  service  schools).  The 
number  and  type  of  terminals  and  the  software  requirements  can  be  tailored 
and  easily  changed  to  meet  the  unique  requirements  of  each  institution, 
military  or  civilian. 


— * §y 
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Appendix  5-k 


Prior  to  1972,  the  Naval  War  College  curriculum  was  a series  of 
"studies"  largely  oriented  toward  the  international,  domestic,  and  military 
Implications  of  national  strategy.  The  teaching  methodology  employed 
was  a mix  of  some  in-house  lectures,  a large  number  of  lectures  by  out- 
side visitors,  seminars  for  group  discussion  of  course  readings  and  lectures, 
and  individual  preparation  of  a thesis-type  term  paper.  In  terms  of 
• packaging,  the  course  comprised  sequential  time-blocks  in  the  fields 

of  international  relations  and  regional  political/econcmic  studies.  The 
course  had  been  essentially  the  same  for  a number  of  years,  with  only 
minor  additions  to  and  deletions  from  the  material  covered. 

Beginning  in  1972,  the  curriculum  content,  teaching  methodology, 
overall  style,  and  student  workload  changed  significantly.  The  course 
is  now  a structure  of  three  independent  trimesters  or  concentration  - 
Strategy  and  Policy,  Defense  Economics  and  Decision-Making,  and  Naval 
Operations  - each  directed  by  its  own  faculty.  All  three  teaching 
departments  employ  case-study  instructional  seminars  and  rely  largely  on 
in-house  lectures  tailored  to  supplement  the  curriculum  directly.  Out- 
side lecturers,  therefore  have  sharply  declined,  while  required  student 
, reading  and  writing  in  preparation  for  seminars  have  increased  substantially. 

Furthermore,  examinations  and  grades  were  instituted  to  provide  an  objective 
► method  of  evaluating  student  progress. 


L 


_L 
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Appendix  6-1 

THE  ARI-RESEARCH  PROGRAM  IN  FLIGHT  TRAINING 

Work  Unit  Category:  Development  of  Methods  for  Evaluating  Helicopter 
Pilot  Performance 


The  assumption  under  which  this  work  began  in  September  1973  at  Ft. 
Rucker,  Alabama  with  the  concurrence  of  TRADOC  and  the  support  of  the 
Aviation  Center  was  that  no  meaningful  recommendations  could  be  made  to 
the  Army  concerning  rotary  wing  flight  training  until  present  pilot 
capability  was  established.  The  focus  of  this  research  has  been  on 
navigation  at  Nap-of-the-Earth  (NOE),  since  earlier  interviews  with  opera- 
tional pilots  had  established  anecdotally  that  this  was  a primary  problem. 

A secondary  measurement  emphasis  was  aircraft  control  (piloting). 

Although  the  framework  of  this  work  was  on  performance  measurement, 
it  dealt  with  two  other  variables:  the  effect  of  pilot  experience  on  NOE 
flight;  and  the  usefulness  of  ground  school  training  in  terrain  analysis. 

In  the  first  series  of  tests  which  ran  to  approximately  February  1, 

1974,  14  pilots  with  a range  of  experience  from  200  to  2700  flight  hours 
were  exposed  to  12  flights  (2  each  day)  which  simulated  operational  combat 
conditions.  Half  of  this  group  stood  down  for  2 days  to  receive  a special- 
ly developed  training  course  in  terrain  analysis;  the  other  half  did  not. 

In  order  to  measure  pilot  performance  quantitatively,  a special 
measure  was  created  which  had  4 components:  ability  to  identify  the 
Initial  Point;  ability  to  identify  landing  zones  on  the  route  flown;  and 
the  number  of  250-  and  1000-meter  deviations  from  the  specified  route. 

The  following  results  were  noted:  (l)  Mean  navigation  performance 
of  all  subjects  was  .57  on  a scale  from  0 to  1.00,  where  1.00  represented 
perfect  performance;  this  suggests  the  need  for  much  more  intensive  NOE- 
specific  training.  (2)  Flight  experience  at  altitude  does  not  translate 
into  NOE  navigation  capability,  which  means  that  regardless  of  experience, 
all  pilots  must  receive  NOE  training;  (3)  Despite  the  crudity  of  the  terrain 
analysis  training  given,  subjects  who  received  this  training  appeared  to 
show  some  ingprovement  in  checkpoint  identification;  (4)  Aircraft  control 
experience  at  altitude  rapidly  generalizes  to  satisfactory  aircraft  control 
at  NOE;  (5)  The  special  measure  developed  correlated  .8  with  subjective 
measures  of  the  same  performance  secured  from  the  instructor  pilot,  suggest- 
ing that  the  measure  can  be  used  validly  for  a variety  of  performance  applica- 
tions. 

Subsequent  to  this  first  series  of  flight  proficiency  tests,  it  was 
decided  that  a larger  sample  was  required  for  confidence  in  the  results. 

An  additional  14  pilots  were  selected,  this  time  to  represent  the  best 
NOE-qualified  aviators  in  the  Army.  It  was  hoped  that  the  performance  of 
these  pilots  would  indicate  an  upper  bound  to  which  flight  training  should 
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aspire.  These  pilots  are  currently  being  tested  and  should  complete 
their  work  in  October  197^.  The  performance  of  the  first  7 pilots  tested 
in  this  second  series  indicates  superior  performance  although  for  reasons 
as  yet  unknown  they  tend  to  make  many  more  250-meter  deviations  from  the 
specified  route. 

Projected  Further  Work  in  FY  197? 

The  following  studies  are  planned  for  FY  1975: 

1.  Measurement  of  pilot  navigational  performance  at  low  altitudes 
(approximately  100  feet)  at  night. 

The  work  previously  cited  was  performed  in  daylight.  Since  NOE 
flight  must  also  be  conducted  at  night,  there  is  considerable  interest 
in  establishing  how  well  pilots  can  navigate  at  night.  Because  of  the  ab- 
sence of  sensor  instruments  to  aid  the  pilot's  vision  and  thus  to  go  down 
to  NOE  levels  at  night,  it  will  be  possible  to  fly  only  at  what  is  termed 
"low  level."  It  is  therefore  planned  to  conduct  a series  of  flights 
parallel  to  those  already  performed,  but  this  time  at  night,  with  two 
goals  in  mind:  (a)  to  quant is ize  navigation/aircraft  control  performance 
under  night  time,  direct  vision  conditions;  (b)  to  determine  the  kinds  of 
problems  that  may  be  encountered  in  setting  up  a nighttime  low  level  train- 
ing program. 

Although  it  is  expected  that  ultimately  NOE  at  night  will  be  flown 
with  sensor  displays,  a quantitative  measure  of  direct  vision  performance 
at  night  will  be  useful  as  a basis  for  comparison  with  performance  to  be 
achieved  with  sensors.  In  addition,  the  kinds  of  problems  encountered  will 
assist  in  setting  up  nighttime  NOE  training  courses  by  indicating  special 
aspects  that  should  be  emphasized  in  training. 

2.  Measurement  of  Pilot  Performance  at  NOE  at  night. 

In  the  absence  of  sensors,  it  is  of  course  extremely  hazardous  to 
fly  tru  NOE  at  night.  ARI  has,  however,  developed  special  light-attenuating 
glasses  which  can  be  used  to  simulate  various  nighttime  illumination  levels. 
Under  this  arrangement  the  pilot  in  control  of  the  aircraft  will  be  flying 
with  normal  vision  (without  special  glasses).  However,  the  copilot/navigator 
will  navigate  with  the  light  attenuating  glasses.  It  will  therefore  be 
possible  to  measure  navigation  performance  in  conditions  parallel  to  those 
of  our  present  series  of  NOE  flights  and  with  complete  safety.  A series  of 
such  flights  will  be  conducted  and  measures  applied.  As  in  the  case  of  the 
low  level  flight  effort  described  previously,  the  resultant  data  will  indicate 
what  can  be  achieved  in  the  way  of  navigation  at  NOE  via  the  direct  eyeball. 

Work  Unit  Category:  Effective  Aircrew  Performance 


Projected  FY  1975  Effort 

Efforts  under  the  Effective  Aircrew  Performance  Work  Unit  Category  will 


be  directed  at  establishing  the  utility  of  motion  picture  technology  for 
training  NOE  navigation.  Results  of  previous  studies  suggest  that  use 
of  navigational  motion  pictures  in  ground  training  can  lead  to  substantial 
gains  in  navigation  performance  and  possibly  concurrent  reduction  in  the 
number  of  actual  flight  hours  required  for  training. 

In  pursuit  of  this  objective  films  of  NOE  flight  are  being  made.  A 
study  will  be  performed  in  which  graduates  of  the  IERW  classes  at  Ft.  Rucker 
will  be  given  systematic  training  with  these  NOE  films  and  then  performance 
in  NOE  flight  will  be  contrasted  with  an  equated  group  of  pilots  who  do  not 
receive  this  training.  The  study  to  be  performed  is  a classic  pre-  and 
post-transfer  of  training  experiment  which  is  scheduled  to  begin  approximately 
15  January  1975*  The  output  of  this  study  will  determine  to  what  extent 
one  can  rely  on  dynamic  ground  school  methods  to  train  NOE  daylight  naviga- 
tion as  well  as  possibly  other  flight  skills. 

Technology-Based  Research 

Research  on  pilot  reactions  to  obstacle  avoidance  situations  began  in 
Spring  197*+  when  video  films  of  3 types  of  commonly  encountered  obstacles 
(trees,  power  lines  and  wires)  were  recorded  under  NOE  conditions.  An  ex- 
periment was  then  performed  to  study  the  reaction  times  of  pilots  viewing 
these  films  as  a function  of  the  following  variables:  (a)  speed  of  aircraft 
(20,  bO,  60  knots)  and  shape  of  the  obstacle.  Twenty  experienced  pilots 
from  Ft.  Belvoir  viewed  these  video  recordings  on  a television  screen  and 
operated  a control  stick  (representing  the  collective  and  cyclic)  to  fly 
over  or  to  either  side  of  the  obstacles,  in  accordance  with  an  operational 
mission  scenario  they  had  memorized.  They  were  instructed  to  move  their 
control  stick  as  soon  as  they  detected  one  of  the  three  obstacles. 

Complete  data  from  this  experiment  are  now  being  analyzed,  and  so  are  not 
available.  When  the  results  are  available,  however,  they  will  be  relevant  to 
the  speed  at  which  one  can  safely  fly  at  NOE  to  avoid  obstacles.  The  results 
will  also  be  used  to  help  specify  behavioral  requirements  for  night  obstacle 
avoidance  devices,  such  as  magnification,  resolution,  sensor  slant  angle  and 
field  of  view. 

Project  Further  Work  in  FY  1975 

Using  the  films  described  above,  further  experiments  are  planned  using 
similar  techniques  to  investigate  the  effect  of  display  illumination  on 
obstacle  detection.  This  will  have  a bearing  on  the  illumination  require- 
ments for  obstacle  avoidance  sensor  displays  when  the  latter  become  opera- 
tional. 

Another  study  making  use  of  motion  picture  technology  will  seek  to 
determine  the  effect  of  various  levels  of  illumination  on  navigation  per- 
formance. Initial  studies  indicate  that  it  is  possible  to  secure  reasonable 
measures  of  NOE  navigation  performance  by  presenting  short  sequences  of 
films  which  reproduce  significant  checkpoints  along  a specified  route.  The 
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pilot  subject  watching  these  films  is  given  a map  with  the  initial  point 
marked  and  the  general  direction  of  flight;  he  must  then  locate  his  motion 
picture  position  on  a standard  1:50,000  scale  map.  In  studying  illumina- 
tion level  effect  a light  attenuating  filter  is  attached  to  the  motion 
picture  projector  lens  which  then  simulates  the  visual  environment  as  it 
would  be  under  various  degrees  of  illumination.  The  results  of  this  study 
should  pinpoint  the  point  at  which  navigation  performance  starts  to  degrade 
and  will  suggest  at  what  illumination  levels  sensor-aiding  equipment  is 
necessary. 

Work  Unit  Categories : Development  of  a Laboratory  Test-Bed  for  Pilot 
Performance  Studies 


Work  is  being  performed  on  the  development  of  specifications  for  a 
visual  simulation  research  facility  which  will  permit  the  performance  of 
highly  controlled  laboratory  studies  of  the  visual  parameters  affecting 
NOE  flight.  The  emphasis  in  the  preceding  studies  described  has  been  on 
field  tests  and  field- created  stimuli  (e.g.,  films).  The  degree  of  pre- 
cision with  which  one  can  study  flight  variables  is  necessarily  reduced 
by  the  lack  of  control  and  replication  inherent  in  the  field  environment. 

It  seems  reasonable  to  assume  that  visual  elements  (e.g.,  field  of  view, 
resolution),  influence  pilot  performance  extremely. 

ARI  is  therefore  attempting  to  develop  a visual  simulation  research 
facility  which  will  permit  the  reproduction  of  the  pilot's  visual  environ- 
ment at  NOE.  This  device  will  utilize  a three-dimensional  terrain  table, 
a slaved  optical  probe  and  a cockpit  work  station  with  suitable  controls. 
Such  a facility  will  aid  in  the  determination  of: 

1.  the  pilot's  visual  detection  and  recognition  capabilities  under 
varying  illumination  levels,  backgrounds  and  dynamic  flight 
conditions; 

2.  the  cues  he  uses  for  geographical  orientation; 

3.  his  target  acquisition  capability  relative  to  target  type  and 
background;  and 

4.  his  performance  responses  under  fatigue  and  stress. 

They  will  also  permit  the  investigation  of  his  capability  to  utilize 
new  sensor  displays  such  as  LLTV,  helmet-mounted  displays,  etc. 

There  are  special  problems  in  developing  such  a facility.  The  extreme- 
ly low  altitude  to  which  the  optical  probe  must  go  in  order  to  reproduce 
what  the  pilot  sees  at  almost  ground  level  poses  a major  engineering  problem 
in  display  resolution  and  probe  responsiveness.  To  assist  in  the  solution 
of  these  problems,  a contract  has  been  let  to  Martin-Marietta  Corporation 
at  Orlando,  Florida,  to  help  develop  engineering  specifications  for  the 
device.  The  results  of  this  study  contract  will  also  be  useful  in  the 
future  development  of  Army  simulators  for  training  pilots  to  fly  at 
NOE. 
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Title:  Modernization  of  Synthetic  Training  in  Army  Aviation  - SYNTRAIN 

Background : The  general  objective  of  Work  Unit  SYNTRAIN  is  to  expand 
the  training  and  simulation  technologies  pertinent  to  Army  aviation 
simulation  and  training  device  programs.  Emphasis  is  on  training  tech- 
nology applications  in  the  design  and  utilization  of  Army  synthetic 
training  equipment.  The  general  orientation  of  this  effort  has  been 
that  how  a device  is  used  is  the  most  critical  factor  in  producing  cost 
benefits,  so  attention  is  paid  to  training  program  design  and  hardware 
design  for  training.  Much  of  this  research  has  focused  on  the  develop- 
ment and  utilization  of  Device  2B24  of  the  Synthetic  Flight  Training 
System  (SFTS).  This  work  has  been  conducted  under  ARI  contract  by  HumRRO. 

FY  1975  Activities:  Training  research  concerned  with  enhancing  the  opera- 
tional use  of  available  simulation  equipment  is  continuing.  Principal 
activity  is  an  investigation  of  the  optimum  use  of  Device  2B 2k  in  Army 
undergraduate  helicopter  pilot  training  (UPT).  This  investigation  seeks 
to  determine  the  limits  of  potential  use  of  the  nonvisual  2B24  in  meeting 
general  training  objectives  of  Army  UPT  as  well  as  for  the  instrument 
graining  objectives  for  which  the  2B24  has  already  demonstrated  its  utility. 
An  additional  area  of  investigation  concerns  development  of  automated 
training  and  measurement  technology  with  the  2B24. 

A final  area  of  concern  is  assistance  to  the  Army  in  the  design  and 
development  of  simulators  for  the  CH-47  (Device  2B31)  and  AH-1  aircraft 
(Device  2B33) • These  two  devices  will  be  the  first  Army  aviation  simulators 
with  visual  display  systems. 

Post.  FY  1975  Projections:  The  activities  described  for  FY  1975  will  likely 
carry  forward  into  FY  1976.  Completion  of  the  work  on  optimizing  use  of 
the  2B24  in  Army  UPT  will  likely  carry  into  FY  1976  because  of  extreme 
shortages  of  instructor  pilots  at  the  U.S.  Army  Aviation  School.  The  same 
factor  complicates  the  automated  training  and  measurement  technology  area. 
The  development  and  operational  suitability  testing  of  Devices  2B31  and 
2B33  will  continue.  The  2B31  is  due  to  be  delivered  to  Fort  Rucker  and 
operational  suitability  testing  begins  about  March  1976,  while  the  2B33  is 
scheduled  to  begin  suitability  testing  about  June  1976.  Thus,  to  carry 
these  projects  through  to  the  point  of  their  implementation  into  Army 
flight  training  will  require  effort  into  FY  1977.  A number  of  other  areas 
of  simulation  research  closely  related  to  Work  Unit  SYNTRAIN  are  envisioned 
as  critical  to  Army  aviation,  but  they  are  not  treated  here. 

Projected  FY  1976  and  1977  Efforts 

The  projects  described  below  are  a proposed  program  of  aircrew  perform- 
ance research  in  support  of  Army  aviation.  The  major  study  areas  to  be 
covered  are: 

1.  Performance  measurement  and  evaluation  which  include  the 
development  of  more  sophisticated  assessment  methodology,  baseline 
measurement  of  crew  proficiency,  and  investigations  directed  at  measure- 
ment of  proficiency  losses. 
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2.  Special  attention  will  be  given  to  NOE  flight  training,  ground 
school,  and  special  avionic  training. 

3-  Training  devices  will  receive  special  emphasis,  particularly 
visual  fidelity  requirements  and  the  utilization  of  synthetic  flight 
trainers . 

k.  In  the  areas  of  displays,  attention  will  be  paid  to  display 
design  parameters,  particularly  as  they  relate  to  the  effect  of  visual 
parameters  on  displays  for  new  sensor  devices  to  aid  the  pilot. 

5.  Efforts  will  be  made  to  investigate  the  workload  supportable  by 
pilots  under  NOE  daytime  and  nighttime  conditions. 
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Appendix  6-2 


NTEC  R&D  PROJECTS  RELATED  TO  FLIGHT  TRAINING 


Description 

PY  74 

-—'W75~  ' 

w 

76" 

Current 

Budget 

Def 

Budget 

Def 

Improved  Air  Weapon  System 

600 

4 07 

1123 

460 

1498 

Training  F55. 522.419 

NTEC 

Improved  Air  Weapon  System  Training 

060 

525 

356 

892 

380 

953 

Automated  Naval  Weapon  Sys.  Trng. 

100 

100 

36 

0 

l4o 

Maintenance  Training  for  Avn.  Sys. 

100 

0 

144 

-- 

-- 

Advanced  Technologies  for 

Controller  Training 

100 

8o 

70 

116 

100 

Human  Performance  Measurement  in 

Air  Systems 

-- 

0 

174 

0 

175 

Transfer- of -Training 

225 

116 

384 

164 

338 

Instructor  Pilot  Role  in 

Simulator  Training 

— 

6o 

84 

100 

200 

Improved  Air  Weapon  System  Training 

-- 

0 

171 

75 

500 

IR  Display  Training  Req's. 

— 

0 

121 

75 

60 

150  Training  Requirements 

0 

50 

0 

60 

RPV  Training 

— 

— 

— 

0 

130 

Inexpensive  Trainer  Design 

-- 

— 

-- 

0 

250 

NADC 

Improved  Air  Weapon  System  Training 

001 

70 

100 

60 

0 

45 

Automated  Electronic  Weapon 

System  Training 

70 

100 

60 

0 

^5 

Travel 

5 

5 

5 

! 
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NTEC  R&D  PROJECTS  RELATED  TO  FLIGHT  TRAINING  (cont.) 


UtflUil 

75 

FT" 

76 

Description 

Current 

Budget 

Def 

Budget 

Def 

Tech,  in  Naval  Aviation  Training 
Equipment  F55. 522.415 

548 

523 

1211 

546 

1696 

Tech,  in  Naval  Avionics  Training  NTEC 

5^5 

520 

l8ll 

543 

1695 

Equipment  06( 

Holographic  HUD  for  Avionics  Tng. 

90 

8 

0 

0 

0 

FLIR  Sensor  Simulation 

94 

90 

4o 

35 

0 

Computer-Generated  Visual  Display 

98 

125 

75 

150 

60 

Laser  Air-to  Air  Gunnery  Trainer 

58 

78 

0 

0 

0 

Laser  Helo  Gunnery  Trainer 

65 

42 

0 

0 

0 

Film  Image  Gen.  for  Training 

30 

80 

206 

120 

200 

Air-to-Ground  Fire  Simulation 

-- 

0 

100 

0 

100 

Annular  Panoramic  Project  Dev. 

— 

0 

180 

0 

180 

360°  Holographic  Display 

-- 

0 

53 

0 

53 

Air-to-Air  Combat  Spin  Recovery 

Tnr . 

__ 

0 

31 

0 

31 

Wide  Angle-Hi  Res  Color  for  Tng. 

— 

0 

199 

76 

124 

Helo  Fit.  Motion/Visual  System  Eval 

-- 

0 

121 

0 

126 

Simulation  Computing  Techniques 

-- 

50 

120 

120 

133 

Plotting  Projector  for  Tng.  Dev. 

-- 

0 

50 

0 

50 

PPV  Pilot  Trainer 

-- 

0 

49 

0 

49 

Hi  Res  Insetted  Raster 

60 

47 

0 

c 

Photo  Memory 

— 

0 

51 

51 

VTOL  Aircraft  Math  Model 

-- 

0 

126 

HI 

126 

Landmass  Data  Base  Sensor  Sim. 

50 

0 

290 

29c 

Maintenance  Training  Equipment 

-- 

0 

120 

0 

12c 

Travel 

3 

3 

3 
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SPECIFIC  PROGRAM  ELEMENTS  IN  SUPPORT  OF  NAVY  FLIGHT  TRAINING 


NAVY 

FLIGHT  TRAINING 

- FY  1975 

Source  of 

Training  Technology  R&D  Support 

Flight  Training 

Requirements 
(&  procedures) 

PE  61153-41 

Biological  & Medical  Science 
"Air-to-Air  Visual  Target 

Acquisition"  $170  thousand 

Flight  Familiariza- 
tion Training 

None 

Warrant  Officer 

Pilot  Training 

N/A 

Undergraduate  Pilot 

Training 

PE  63720 

Education  & Training:  W43-08  - Wide 
Angle  Vision  - Training  Device  Tech, 
for  Advance  Simulation  Training 

Systems  $3070.  P43-03  UPT  Data 

Mgmt.  Sys.  $200  thousand. 

PE  63707 

Manpower  Management:  W43-13.  Human 
Factors  Engineering  Technology 
$730  thousand. 

Undergraduate  Navigator 
Training 

None 

Other  Flight  Training 

PE  62763 

Human  Resources  - NAVAIRSYSCOM  program 
in  support  of  all  types  flight 
training,  including  UPT.  Program 
changes  from  year  to  year. 

$1  million 

Advanced  Flight  Training 

PE  62758 

Bio-Medical  Technologv:  "Criteria 

for  Fleet  Effectiveness." 
$250  thousand 


APPENDIX  6-4 

HRL-FTD  PROGRAM  OF  RESEARCH 

IN  FLIGHT  TRAINING 
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Difficulty  in  the  Training  of  a Complex  Perceptual- 
Motor  Task 

70-31 

Improved  Crew  Member  Training  Through  a New  Philosophy 

ad  723313 

Toward  Training  (a  paper) 

M. 

E. 

Wood 

70-33 

Airborne  Audio-Video  Recording  Design  Considerations 

M. 

E. 

Wood 

AD  727025 

(Supported  AVS) 

w. 

V. 

Hagin 

70-34 

AD  728685 

Single -Concept  Films  in  the  Training  of  Flight  Skills 

M. 

E. 

Wood 

70-38 

Effects  of  "Real  World"  Radio  Chatter  on  Mid- Phase 

R. 

A. 

Goebel 

AD  727054 

Instrument  Ground  Trainer  Proficiency:  A Pilot  Study 

R. 

L. 

Williamson 

D. 

R. 

Baum 

70 -4o 

An  Assessment  of  Two  Methods  of  Sequencing  Ground  Trainer 

w. 

V. 

Hagin 

AD  728687 

Practice  for  Undergraduate  Pilot  Training:  Block  vs. 
Alternating 

G. 

B. 

Reid 

1971 

TECHNICAL  REPORTS 

71-05 

An  Evaluation  of  Three  Possible  Explanations  of  the 
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Three  Explanations  of  Temporal  Changes  in  Ability  - 

C. 

L. 

Hulin 

AD  732612 

Skill  Relationships ; A Literature  Review  and  a 
Theoretical  Analysis 

71-07 

The  Effects  of  the  Men  on  the  Task  in  Complex 

C. 

L. 

Hulin 

AD  736613 

Man-Machine  Systems 

K. 

M. 

Alvares 

71-14 

AD  732611 

Multi-Media  in  USAF  Pilot  Training 

M. 

E. 

Wood 

I 


/ 1 - 1 e 

AO  7 )2616 

/;-;?o 

AO  738010 

71-  36 
AO  72/Ut} 

71-60 
AD  731747 


72-8 

AD  7540/3 
72-10 

AO  O.i/O)6(l  ) 
O.i  AO  f 
AO  0u7O07(l  ) 
At.  00/00.1(1) 


(L)  1 ini  tod 
72- 1 1 

AO  730100 


72-55 
AO  744041 

/2-61 
AD  7501  /1 

72-62 
AO  767580 


72  63 
AD  764850 


Develop!;/  lit  of  Aotei  ited  GAI-I  Pcrfon.  iioi;  M e. ores 

R. 

A. 

Goebel 

J. 

Hill 

valuation  of  An  Aiio  irne  Audio  Video  Kecoi.img  Sy-  4cm 

J. 

A. 

fi tzger.ild 

for  a It.'..  1-Up  hi  play  (quipped  Aircraft  (u. . J by  TAG  in 

Aii  1 suee  prc'fjroi.  .) 

'./hit's  It  : on  tie  Training  Horizon? 

D. 

0. 

Andersen 

W. 

V. 

Hey  i n 

Using  a Ground  Ti  liner  (GAP-!)  in  a .lob  Sample  Approach 

P. 

A. 

foebel 

to  Predicting  Pilot  Performance 

D. 

It. 

Baum 

V. 

y _ 

Ha  gin 

10  72 

m.iifiiwM  'ooonrs 

Design  of  .1  Simplified  Formation  Trainer 


0.1  vi-  i loi-CI):.r'i  v.;r  Uti  H/atimi  I i • * 1 d I- lying  Sp'-cial  ties 
51.  inly 

I’.irt  I . I i.i ' I leport  (0) 

!' i.  I.  Ii.  A 1 1 1 • ■ • m I i ;<  I.  Prn'.nul.  and  I ij  ! t . . ■ loll,  nl 
the  Navigator  ( Si rot) 

Part  111.  A;  j .cmii x II.  Common  .ind  ll.m  Cor. iron 
Operational  , .si  Requirements  (U ) 

P.irt  IV.  Appendix  III.  Development  ol  Training 
r?e  ;iii  i on-.on ts  (U) 
ni >i.i  i nition 
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Appendix  8-1 


NPRDC  has  been  given  management  responsibility  for  the  development 
and  delivery  of  both  individual  and  team  training  packages  for  four  new 
Navy  aircraft  systems  (S-3A,  P-3C,  F-l4  and  SH-2).  Each  system  requires 
the  development  of  scorable  training  scenarios  to  be  used  with  each 
system's  operational  system  trainer,  or  equivalent. 

The  Tactical  Exercise  Simulator  and  Evaluator  (TESE)  is  used  to 
train  Marine  Corps  officers  in  combat  decision-making.  The  project,  opera- 
tional in  1976,  seeks  to  define  procedures  for  wargaming.  The  goal  is  to 
get  both  computer-based  individual  and  team  measures  during  amphibious 
warfare  exercises,  and  to  increase  the  number  of  trainees  who  can  be  pro- 
cessed. 

The  Tactical  Warfare  Analysis  and  Evaluation  System  (TWAES)  is  a 
computer  assisted  system  to  control  tactical  field  training  exercises. 

The  system  offers  potential  improvements  in  maneuver  control  and  the 
simulation  of  indirect  fire. 

The  combined  Arms  Tactical  Training  Simulator  (CATTS)  was  initiated 
in  FY  1973  and  has  the  purpose  of  providing  battalion  commanders  and  their 
staffs  with  simulated  combat  situations  operating  from  a ground  command 
post.  The  simulator  utilizes  a xerox  Sigma  9 computer.  The  training  ob- 
jectives which  CATTS  is  designed  to  meet  are: 

a.  To  identify  the  relationship  that  exists  among  various  elements 
and  with  the  enemy. 

b.  To  identify  alternative  courses  of  action,  appropriate  formation, 
maneuvers  and  fire  support  application. 

c.  To  communicate  decisions  to  subordinates  using  fragmentary  and 
tactical  orders  so  that  decisions  can  be  effectively  interpreted. 

d.  To  manipulate  and  monitor  the  variety  of  tactical  ratio  networks 
available  at  the  battalion  level. 
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The  Army  has  underway  a major  endeavor  for  revitalizing  unit  training 
through  the  development  of  an  Army  Training  and  Evaluation  Program  (ARTEP) 
for  each  type  of  unit.  The  purpose  of  ARTEP  is  to: 

a.  Evaluate  the  ability  of  a battalion  to  serve  as  the  nucleus  of 
a combined  arms  task  force  performing  specified  missions  under 
simulated  combat  conditions. 

b.  Provide  a guide  for  training  objectives  by  specifying  minimum 
standards  of  performance  for  combat- critical  missions  and  tasks. 

c.  Evaluate  the  efficiency  and  effectiveness  of  past  training  of 
all  echelons  of  the  battalion  from  crew/squad  through  battalion/ 
task  force. 

d.  Provide  an  assessment  of  future  training  needs. 

ARTEP  is  written  for  Active  Army  and  Reserve  Component  units  undergoing 
training  in  a peacetime  operational  readiness  environment.  The  emphasis  is 
on  fundamental,  frequently  performed  missions  and  tasks.  Unit  proficiency 
is  judged  on  the  basis  of  mission  performance  rather  than  the  extent  to 
which  elaborate  or  detailed  procedures  have  been  followed.  Also  character- 
istic of  ARTEP  is  that  concurrent,  multi-echelon  (as  opposed  to  sequential) 
training  and  evaluation  is  encouraged  and  facilitated.  This  is  appropriate 
given  rates  of  personnel  turnover  and  the  other  "squeezes"  on  training 
common  to  many  Active  and  Reserve  Component  units  in  peacetime.  However, 
the  modular  design  of  ARTEP  permits  the  use  of  sequential  approach,  from 
crew/squad  through  platoon  and  company  to  battalion,  if  that  system  is 
appropriate. 
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REALTRAIN,  a simple,  inexpensive  method  for  providing  realistic, 
motivating  small-unit  training  in  the  maneuver  arms,  was  developed  on  the 
basis  of  proven  principles  of  effective  instruction,  stressing  combat 
realism  involving  two-sided,  free-play  exercises.  Designed  to  require 
a minimum  of  special  equipment  not  normally  found  within  a training  unit, 
this  simple,  inexpensive  method  of  small  unit  training,  called  the  REALTRAIN 
method,  has  generated  enthusiastic  interest  on  the  part  of  military  com- 
manders and  enthusiastic  participation  by  enlisted  men  in  the  field. 

REALTRAIN  I,  which  has  been  implemented  in  infantry  units  world-side,  pro- 
vides training  for  the  Infantry  rifleman  at  the  squad  and  fire  team  level. 
REALTRAIN  II  provides  tactical  training  for  tank  crewmen;  REALTRAIN  III 
provides  tactical  training  for  anti-armor  personnel.  REALTRAIN  II  and  III 
are  currently  being  implemented  world-wide  by  the  Armor  School. 

The  increased  concern  for  improving  unit  training  dictates  a similar 
increased  concern  about  methods  for  the  reliable  and  valid  measurement  of 
unit  proficiency.  The  objective  of  this  research  was  to  establish  a method 
or  driving  objective  and  valid  criteria  for  assessing  unit  proficiency 
and,  further,  to  provide  a measurement  framework  for  unit  proficiency  assess- 
ment. Initial  efforts  identified  major  problems  and  deficiencies  inherent 
in  current  unit  testing.  Guidelines  providing  the  foundation  for  later 
developmental  efforts  were  established:  l)  Evaluation  criteria  selected 
should  be  as  objective  and  quantifiable  as  possible  and  should  reflect 
actual  performance  on  the  battlefield;  2)  unit  assessment  should  be  "pro- 
duct" rather  than  "process"  oriented,  emphasizing  final  products  (mission 
objectives);  and,  3)  the  assessment  methodology  should  include  prescribed 
standards  of  performance  providing  a pass-fail  decision  capability.  A 
Unit  Performance  Assessment  Model  (UPAM)  has  been  developed.  This  model  in- 
cludes consideration  of  a unit's  achievements  as  well  as  the  'costs'  in- 
curred in  attaining  these  achievements.  Included  in  the  model  is  a pro- 
cedure for  selecting  meaningful  tactical  criteria  upon  which  to  assess  per- 
formance . 

ITTRAIN  is  a research  project  on  methods  for  enhancing  the  training 
capability  of  unit  training  personnel.  To  provide  effective  training, 
personnel  in  units  must  be  familiar  with  techniques  of  performance-oriented 
instruction.  The  objective  of  this  research  project  was  the  development 
and  evaluation  of  a 10-hour  introductory  block  of  instruction  on  per- 
formance-oriented training  for  use  in  TRADOC  schools  and  the  development 
of  recommendations  for  further  instruction  on  performance-oriented  training 
in  specific  subject  matter  areas  in  officer  and  NCO  basic  and  advanced 
courses.  The  10- hour  block  of  instruction  on  performance- oriented  train- 
ing has  been  prepared  and  subjected  to  formative  testing  at  both  the 
Infantry  and  Amor  Schools.  After  final  (summative)  evaluation  at  the 
Infantry  School  (which  has  proponency  for  Army-wide  training  instruction), 
the  10-hour  block  of  Instruction,  with  supporting  video  tapes,  will  be 
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"exported"  to  the  other  TRADOC  schools.  The  project  also  resulted  in 
recommendations  for  extending  instruction  on  performance-oriented 
training  to  specific  subject  matter  areas  in  officer  and  NCO  basic  and 
advanced  courses. 

The  Corporate  Battalion  Simulation  Game  Design  Project  concentrated 
on  the  study  of  the  interactions  among  battalion  staff  personnel  and 
the  development  of  an  instructional  game  to  provide  battalion  staffs 
realistic  training  for  the  accomplishment  of  their  interacting  functions 
in  the  planning  of  combat  operations.  This  research  was  necessary  be- 
cause training  at  the  battalion  staff  level  is  generally  limited  to  com- 
mand post  exercises  which  are  usually  held  only  once  a year  and  for  the 
most  part  provide  insufficient  training  in  interactions  among  staff  person- 
nel in  the  performance  of  their  duties.  Initial  efforts  in  this  project 
consisted  of  research  into  battalion  staff  operations  and  the  use  of  games 
in  a military  context.  Current  training  in  this  area  (e.g.,  the  CPX)  was 
also  studied.  On  the  basis  of  this  review,  the  structure  for  a one-sided 
game  was  developed.  The  game  and  its  scenario  was  developed  and  refined 
through  tryout  and  review  by  gaming  experts,  CATB,  and  ARI  Army  military 
and  research  personnel,  and  potential  users. 
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Both  ARE  and  UR  MAC  provided  information  on  the  relationship  be- 
tween  the  R&D  and  user  communities  in  the  Army.  According  to  ARI, 

CGTU  training  relates  to  research  products  used  by  operational  units 
in  the  field,  and  it  is  critical  that  ARI  maintain  cognizance  of  the 
operational  environment  to  insure  an  acceptable  product.  In  this  re- 
search area,  three  sources  of  the  required  information  is  available: 

a.  As  CGTU  training  research  is,  of  necessity,  carried  out  in 
the  field,  researchers  can  observe  the  operational  environment 
directly  and  translate  these  perceptions  back  into  the  direc- 
tion of  the  research. 

b.  CGTU  training  research  personnel  work  closely  on  a continuing 
basis  with  military  personnel  at  CATB,  at  appropriate  Army 
schools,  in  operational  units  (both  in  CONUS  and  USAREUR),  and 
with  the  Deputy  Chief  of  Staff  for  Training,  TRADOC,  to  insure 
that  the  CGTU  training  research  program  is  complementary  with 
and  responsive  to  Army  initiatives  to  improve  unit  training. 

ARI's  Military  Requirements  and  Product  Utilization  Office  has 
es  an  explicit  mission  to  insure  the  "implementability"  of 
ARI  research  products.  This  office  maintains  cognizance  of 
research  efforts  from  their  inception  to  their  conclusion. 

USMA''  encourages  frequent  visits  to  the  field  by  laboratory  personnel 
Th<  establishment  of  PM- TRADE  and  TRADOC  TRADER  at  Fort  Benning,  Georgia, 
is  an  attempt  by  the  user  and  developer  to  effect  a close  working  relation 
hip.  Periodic  program  reviews  are  scheduled  to  inform  appropriate  acti- 
vities << f the  Program  Status.  During  formal  IPR's,  the  user  and  developer 
have  equal  status  in  determing  the  acceptability  of  all  training  device 
developments. 

The  Navy  stated  that  there  is  close  interaction  between  the  R&D  and 
user  communities,  but  did  not  provide  the  Task  Force  with  any  elaboration 
or  explanation  of  this  statement.  The  Air  Force  did  not  respond  to  Task 
Force  inquiries. 
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INTRODUCTION 

Although  the  United  States  has  now 
achieved  the  objective  of  maintaining  armed 
forces  in  a "zero  draft’’  environment,  it  has 
not  yet  reached  the  point  at  which  it  has  in 
being  a full  system  for  maintaining  trained 
forces  in  this  environment  This  is  particularly 
true  ol  the  United  States  Army.  1 he  largest  of 
the  aimed  seivices,  it  has  also  been  the  most 
dependent  on  the  Selective  Service  System, 
the  most  subject  to  large  increases  and  de 
creases  in  overall  si/e  and— of  necessity— al 
most  exclusively  concerned  during  the  past 
seven  or  eight  years  with  tne  maintenance  of  a 
training  base  that  could  meet  requirements 
for  the  war  in  South  Vietnam. 

With  the  end  of  that  war  and  the 
achievement  of  a volunteer  force  at  substan- 
tially lower  manpower  levels  than  were 
needed  during  the  war,  the  Army  has  an 
opportunity  to  achieve  greater  job  stability 
and  to  structure  new  programs  of  training  to 
insure  professional  competence.  Seizing  this 
opportunity  poses  a formidable  challenge, 
however,  for  we  have  little  if  any  relevant, 
institutional  memory  on  which  to  rely.  The 
Army's  present  policies  and  practices  are 
those  which  have  evolved  over  three  decades 
during  which  the  manpower  draft  was  literally 
the  engine  driving  the  train.  Except  for  one 
brief  period,  1946  1948,  selective  service  has 
provided  the  bulk  of  Army  manpower  for  as 
long  as  virtually  anybody  still  on  active  duty 
can  remember.  Even  those  few  still  remaining 
who  entered  the  Army  prior  to  the  initiation 
of  the  manpower  draft  (1939)  have  served  for 
over  thirty  years  in  an  armed  force  largely 
dependent  on  selective  service. 

Recognition  of  the  fundamental  change 
that  the  Army  is  undergoing  has  produced  a 
sizeable  flow  of  articles,  special  studies  and 
staff  actions  on  tfie  conditions  of  service  and 
living  standards  that  ought  to  be  (or  can  be) 
associated  with  a volunteer  force.  Without 
detracting  from  the  necessity  and  the  useful- 
ness of  this  effort,  it  is  still  important  to 
observe  ttiat  it  may  well  have  focused  on  a 
secondary  area. 

Living  conditions  and  benefits  are  impor- 
tant to  the  extent  that  they  remove  irritants, 
but  they  cannot  do  everything.  It  is  only 
through  / oh  pei  formance  that  soldiers  can 
achieve  the  sense  of  accomplishment  that 
produces  high  morale  h is  only  by  working 


together— by  facing  and  surmounting  chal- 
lenges that  have  some  meaning  in  the  realm  of 
military  competence-  that  units  can  develop 
esprit  de  corps. 

If  one  accepts  these  propositions,  it 
follows  that  the  Army  needs  to  concern  itself 
with  this  world  of  work,  not  to  the  exclusion 
of  living  standards  and  benefits,  but  because  it 
recognizes  that  it  is  jobs,  not  off-duty  oppor- 
tunities, that  are  the  primary  determinant  of 
willingness  to  serve  as  a volunteer.  In  an  Army 
not  fighting  a war,  these  jobs  are  what 
traininq  is  all  about. 

But  with  so  many  of  our  institutions  and 
practices  of  military  training  being  the  pro 
duct  of  many  years  of  selective  service,  it  is 
difficult  to  conceptualize  an  appropriate 
system  for  training  in  this  new  environment 
That  is  why  this  article  examines  the  major 
outlines  of  the  system  in  use  by  another 
Army. 

OVERVIEW  OF  BRITISH  PRACTICES 

Even  the  most  casual  reader  will  be 
aware  of  differences  in  tradition,  recruitment 
and  service  that  make  it  inappropriate  to 
attempt  to  transfer  directly  to  our  Army  all 
of  the  practices  of  the  British  Army.  That  is 
not  what  is  suggested.  Rather,  we  ought  to 
study  other  armies-  much  as  Emory  Upton 
did  almost  a century  ago-in  order  to  discover 
concepts  and  ideas  which  might  be  applicable 
to  our  own  situation. 

Dissimilarities  aside,  it  would  be  remark- 
able if  we  were  not  to  discover  useful  parallels 
between  our  Army  and  our  sister  servic  in 
the  United  Kingdom.  The  British  Army,  like 
our  own,  has  served  democratically-controlled 
governments  for  many  years.  As  Rudyard 
Kipling  has  reminded  us,  it  has  been  the 
recipient  of  adulation  "when  the  bands  began 
to  play,"  and  the  target  of  somewhat  less 
enthusiasm  when  the  needs  for  its  services 
were  less  apparent.  More  to  the  point,  it  has 
existed  for  12  years  as  a volunteer  force, 
following  a long  period  of  selective  service 
similar  to  our  own.  It  has  essentially  com 

fileted  the  restructuring  of  a system  to  train 
his  volunteer  force. 

This  article  restricts  itself  to  a survey  of 
the  key  points  of  the  British  Army's  overall 
system  for  training  that  portion  of  an  armed 
force  which  is  most  unlike  trades  and  pro 
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fessions  in  civil  life*  the  combat  arms.  It 
rn;ilii  z li  those  aspects  of  NCO  and  officer 
training  wlnr:f)  most  differ  from  practices  in 
the  US.  Army  and  sketches  the  impact  that 
this  training  in  schools  has  on  training  con- 
ducted in  units. 

The  British  Aimy  has  three  combat  arms 
schools:  The  School  of  Infantry,  Warminster; 
the  Royal  School  of  Artillery,  Lark  Hill;  and 
the  Royal  Armoured  Corps  Centre  (RACC), 
Bovington  Although  the  RACC  technically 
contains  a series  of  "schools,"  these  are 
functionally  identical  to  their  counterpart 
"wings"  at  Warminster  and  Lark  Hill— an 
anomaly  that  causes  no  concern  and  no 
apparent  pressures  for  "standardization."  The 
British  Army  consolidated  its  field  and  air 
defense  artillery  arms  in  the  mid-1950s. 
Consequently,  air  defense  artillery  instruction 
is  presented  by  a wing  (or  major  subelement) 
of  the  Royal  School  of  Artillery. 

The  commandant  of  each  school  is  a 
brigadier  who  reports  to  a major  general, 
director  of  the  branch.  The  branch  director, 
who  has  overall  responsibility  for  the  status  of 
training,  equipment  and  personnel  manage 
ment  (but  not  promotions)  in  his  arm,  is  thus 
in  a position  to  exert  direct  influence  on  the 
school  curricula  and  course  offerings  based  on 
his  equally  direct  access  to  the  regiments  of 
that  aim  and  his  perception  of  their  needs. 

Both  the  schools  and  branch  directors 
are  loosely  controlled  by  the  Director  of 
Army  Training  (DAT)  in  the  Ministry  of 
Defence  (Army).  The  DAT  is  responsible  for 
the  si  .iff  supervision  of  all  Anny  training, 
from  preentry  to  senior  sabbatical  and  in 
units  as  well  as  training  centers.  Inherent  in 
these  responsibilities  is  the  authority  to  make 
the  Army  schools  especially  those  with 
Army  wide  missions,  in  this  instance -respon- 
sive to  the  needs  of  units. 

INDIVIDUAL  TRAINING 
Regimental  Commander's  Responsibilities 

It  is  in  the  context  of  this  responsive 
capability  to  make  changes  from  the  top  in 
oro  r to  serve  the  needs  of  units  that  the 
primary  responsibility  to  make  the 
school  unit  link  work  is  placed  squarely  on 
one  man- the  regimental  commander  (bat- 
talion commander  in  U S.  terminology).  Not 


only  is  be  responsible  for  the  status  of  his 
unit's  training  as  a unit,  he  is  also  responsible 
for  insuring  the  individual  proficiency  of  his 
soldieis.  In  this  regard,  he  is  expected  (and 
occasionally  directed)  to  make  certain  that 
requisite  numbers  of  his  noncommissioned 
officers  and  warrant  officers  (comparable  to 
senior  NCOs  in  the  U.S.  Army)  are 
school  trained  in  the  entire  range  of  duty 
positions  represented  in  the  unit. 

The  importance  of  the  regimental 
commander  is  difficult  to  overstate,  because  it 
is  the  continuous  training  of  NCOs  who  are 
trained  to  be  trainers  that  is  one  of  the  keys 
to  the  British  system.  Within  such  a system, 
the  regimental  commander  can  be  properly  be 
held  accountable  for  the  individual  pro- 
ficiencies of  the  members  of  his  command. 
Consequently,  while  he  is  provided  a guide  for 
the  minimal  number  of  school  trained  phys- 
ical training  NCOs,  for  example,  who  should 
be  in  tire  regiment  at  any  given  time,  he  is  also 
judged  in  part  on  tne  degree  to  which  he  "lays 
down  wine"  for  his  successor  in  the  form  of 
exceeding  these  minimums.  Thus,  while  the 
schools  provide  trained  specialists  to  the 
regiments  of  the  Army,  the  regimental 
commander  is  expected  to  control  the  rate  of 
flow  of  such  trained  NCOs  in  a manner  that 
will  be  conducive  to  good  individual  training. 

The  System 

The  schools,  for  their  part,  undertake  to 
do  more  with  these  selected  NCOs  than 
simply  develop  their  competence  to  perform  a 
given  set  of  skills.  They  consciously  and 
explicitly  train  them  to  be  trainers.  These 
NCOs  and  warrant  officers  come  to  the  school 
of  their  arm  to  bo  trained  to  instruct  in  a 
specified  skill.  Then  they  return  to  their 
regiment  to  reoccupy  Iheir  assigned  TOE 
positions  (squad  leader,  tank  commander, 
etc.). 

When  a school- trained  instructor's  com- 
pany is  engaged  in  unit  training  in  the  field, 
he  performs  normal  duties  in  his  TOE  posi- 
tion. When  the  unit  training  cycle  moves  to 
individual  skill  "continuation"  or  MOS  train- 
ing, the  school-trained  instructor  is  called 
upon,  depending  upon  the  specific  level  to 
which  he  has  been  certified  by  the  school, 
either  to  instruct  junior  NCOs  who  will  in 
turn  train  their  own  squad/crew  members  in 
that  specialty  or  to  train  his  own  squad/crew 
in  the  specialty  in  which  he  has  been  specif 


A-8-5A 


ically  qualified. 

As  an  example,  each  Royal  Armoured 
Corps  NCO  specialises  in  gunnery,  communi- 
cations, or  driving  anti  maintenance.  When  he 
is  a junior  NCO  (corporal  or  sergeant)  he  goes 
to  the  Royal  Armoured  Corps  Centre  for  a 
six  to  eight  week  course,  during  which  he  is 
Pained  to  instruct  in  his  special ty  in  his 
company  environment.  When  lie  returns  to  his 
unit,  he  carries  a set  of  lesson  plans  and 
simple  training  aids  (or  knowledge  of  how  to 
make  them)  foi  the  subject  he  normally  will 
teach  in  his  unit.  He  also  returns  with  a 
certification  (more  or  less  formal)  that  he  is 
licensed  to  instruct  to  a given  level  of 
proficiency.  Some  NCOs  fail  to  receive  the 
instructor  certification  and  become  limited  in 
their  advancement  potential.  After  several 
years,  the  successful  NCO  returns  to  RACC 
for  additional  upgrading  as  an  instructor. 
Infantiy  and  artillery  have  a system  not  too 
different  from  that  described  above.  The 
infantry  system  is  less  structured  than  the 
other  two  and  the  artillery  is  (he  most  hignly 
structured. 

Although  there  aie  a few  exceptions  to 
the  summary  above,  the  predominant  pattern 
is  clear  and  clearly  understood  fry  all  three 
combat  aims  schools.  The  function  of  each 
school  is  to  train  instructors  who  will,  in  turn, 
train  the  men  in  their  units  in  specific  skill 
areas.  Thus,  the  combat  arms  schools  help  to 
make  it  possible  for  specially  prepared  NCOs 
to  conduct  individual  training  in  units  on  a 
decentralized  basis. 

This  conscious  pattern  of  decentral 
ization  is  reversed  only  when  the  subject 
matter  is  so  technical  or  the  equipment  so 
complex  that  it  does  not  pay  to  train  trainers 
who  then  train  others.  Within  the  combat 
arms,  these  conditions  will  only  be  met  for 
the  highest  level  training  of  individuals  in  low 
density  MOS.  Thus,  the  schools  are  now 
attempting  to  tram  all  of  the  most  highly 
qualified  signal  personnel  within  regiments, 
rather  than  depend  on  a few  school  trained 
instructors  to  train  the  others.  This  is,  at 
present,  the  only  exception  to  the  pattern  of 
centralized  instructor  training  and  decen 
tralized  individual  training  in  units. 

The  same  pattern  is  even  found  in  a 
functional  area  common  to  all  arms  -physical 
training.  Each  regiment  has  one  or  more 
school- trained  NCOs  as  physical  training 


instructors.  These  members  of  the  Royal 
Army  Physical  Training  Corps  train  junior 
NCOs  who,  in  turn,  train  the  men  under 
them.  The  instructors  return  periodically  to 
the  Physical  Training  Corps  School  for 
refresher  and  update  training.  The  school  is, 
in  effect,  guiding  the  physical  training  and 
unit  spoi  is  program  throughout  the  Army. 

Reasons  for  Effectiveness 

Three  special  conditions  and  practices 
permit  this  system  of  school  trained 
instructors  to  work  effectively.  First,  since 
soldiers  in  the  British  Army  tend  to  remain 
for  relatively  long  periods  of  time  in  the 
regiment  for  which  they  have  enlisted,  the 
regimental  commander  has  a reasonable 
expectation  that  the  effort  he  takes  to  have 
NCOs  trained  as  trainers  will  have  a direct  and 
beneficial  effect  within  his  regiment.  In  fact, 
only  recently  have  transfers  (from  one  bat 
talion  to  another  of  a given  parent  leniment) 
boon  encouraged  to  permit  bettei  individual 
career  development  and  to  meet  the  needs  of 
the  service.  Even  today  there  are  no  transfers 
simply  for  the  sake  of  a transfer. 

Consequently,  there  is  a high  probability 
that  the  NCO  trained  as  an  instructor  in  tank 
gunnery,  for  example,  will  pay  dividends  to 
the  unit  that  went  without  Ins  services  while 
he  was  undergoing  this  training.  Even  those 
trained  to  be  artillery  gunnery  instructors  in 
the  year  long  course  at  the  Royal  School  of 
Artillery,  most  of  whom  will  then  serve  as 
full  time  instructors  at  Lark  Hill  or  with  one 
of  the  Royal  Artillery  training  teams  through- 
out the  Army,  are  encouraged  to  return 
periodically  to  regimental  duty.  In  this  sense, 
the  systems  work  to  insure  that  NCO  trainers 
do  not  become  too  removed  from  the  .'ealities 
of  life  in  units. 

Second,  the  schools  have  evolved 
methods  by  which  to  train  the  potential 
instructor  in  how  to  train  soldiers  in  the 
professional  area  in  which  he  is  being 
schooled.  The  potential  mstiuctor  prepares 
and  presents,  typically,  about  ten  periods  of 
instruction  which  are  graded  by  different 
members  of  the  school  faculty.  But  beyond 
this  traditional  “methods  of  instiuction" 
training  he  also  receives  tips  on  some  effective 
ways  to  "get  it  across"  to  soldiers,  plus  simple 
lesson  plans  and  training  aids.  The  kit  he 
carries  when  he  returns  to  his  unit  is  not  just 


A-8-5.5 


in  his  head. 

Third,  tho  performance  objectives  of 
individual  prob<  >.■:  cy  training  are  specified 
Army  wide  by  level  ol  proficiency  and 
known  to  unit  commanders,  the  schools  and 
instructors  alike.  This  means  that  the  school 
can  certify  (or  decline  to  certify)  an  NCO  to 
instruct  in  field  artillery  gunnery,  for 
example,  to  a given  skill  level.  The  unit 
commander  knows  what  it  is  that  his  soldiers 
must  he  trained  to  be  able  to  do  in  order  to 
be  considered  proficient;  he  also  knows  what 
they  must  be  able  to  do  if  they  are  to  he 
qualified  at  a higher  level  of  proficien 
cy— which  affects  both  their  pay  and  pro 
motion.  The  school  concerned  prepares 
instructors  to  raise  individual  proficiency  to 
the  same  levels.  There  is  no  vague  talk  of 
"familiarizing  the  soldier  with..."  or  "devel 
oping  competence  in...."  Everything  is  made 
concrete  and  specific.  The  schools  that  train 
instructors,  the  instructors  themselves,  unit 
commanders  and  interested  soldiers  all  work 
from  the  same  sheet  of  music.  Standards  do 
not  simply  determine  who  is  most  proficient 
on  an  unknown  scale;  they  prescribe  what 
must  be  done  in  order  to  become  proficient. 

UNIT  TACTICAL  TRAINING 

Thus  far  we  have  examined  a very 
explicit  form  of  the  school-unit  link  — the 
schools  training  NCO  trainers  to  conduct 
individual  training  in  units.  A second  form  of 
school-unit  link  exists  about  which  the  British 
are  less  aware,  even  though  it  may  well  be  an 
equally  influential  aspect  of  the  school's  role. 
The  schools  are  consciously  aware  that  they 
are  attempting  to  train  officers  to  be  qualified 
to  conduct  the  tactical  training  of  units.  The 
schools  seem  to  he  unaware  of  the  widespread 
applicability  of  the  model  for  the  tactical 
training  of  units  that  they  habitually  export 
to  the  field. 

A brief  comparison  may  be  helpful  in 
understanding  the  importance  of  this  model 
for  training.  Most  officers  in  the  U.S.  Army, 
when  asked  whether  their  combat  arms  school 
teaches  any  model  for  training  in  units,  would 
quickly  reply  that  it  does  not.  Similarly, 
British  officers  typically  are  unaware  that  the 
si. bool  of  their  arm  is  suggesting  to  them  a 
way  to  conduct  unit  tactical  training.  Yet  in 
both  armies  there  is  a distinct  and  almost 
universal  tendency  to  emphasize  a set  of 
practices  embodied  in  instruction  at  the 


school.  Without  either  the  schools  or  the 
officers  who  leave  them  being  quite  aware  of 
it,  there  is  an  observable  tendency  for  units  to 
emulate  ihe  schools  in  their  training  practices. 
These  training  practices  ditler  markedly 
between  the  U.S.  and  British  Army.  Hence, 
one  may  observe  very  different  ways  in  which 
units  typically  attempt  to  train. 

U.S.  Army  Model 

The  U.S.  Army  model  (again,  remember 
ing  that  it  is  not  consciously  regarded  by  the 
schools  as  a model  for  use  in  units ) has  two 
aspects.  In  its  most  visible  form,  the  school 
model  has  been  accurately  characterized  in 
the  Board  for  Dynamic  Training's  final  report 
as  creating  a "platform-podium-pointer-poop" 
syndrome.  That  is,  with  the  emphasis  on 
classroom  instruction  by  lecture  or  discussion, 
the  faculty  members  tend  naturally  to  place 
considerable  weight  on  instructor  techniques 
and  careful  lecture  preparation.  The  soldiers 
who  are  exposed  to  this  implicit  model  tend 
to  carry  it  with  them  to  units  and  to  put  it  in 
practice  there. 

The  second  aspect  of  the  U.S.  mode! 
concerns  the  sequence  of  exercises  by  which  a 
unit  trains  in  a particular  tactic.  Habitually, 
the  young  officer  organizing  his  company's 
training  in  the  delay,  for  example,  will  recall 
the  sequence  of  training  presented  10  him  at 
the  branch  basic  course.  He  will  present  a 
formal  class  — instructor-centered,  of  course 
— perhaps  conduct  a demonstration,  and  then 
turn  out  the  entire  unit  to  try  the  tactic. 
Thus,  the  Benning  (or  Knox)  model  of 
"co  n f e rence-demonstration-practicnl  exer- 
cise," better  suited  for  resident  officer  classes, 
becomes  also  the  model  way  in  which  units 
are  trained. 

The  schools  are  abetted  in  their  uncon- 
scious success  in  disseminating  an  Army-wide 
model  for  training  by  FM  216,  Techniques  of 
Military  Instruction.  Considered  by  some  to 
be  the  trainer's  bible,  FM  21  6 perpetuates 
the  "platform  podium-pointer-poop''  syn 
drome  while  omitting  completely  any  refer 
ence  to  tactical  training. 

British  Army  Model 

As  their  American  counterparts  carry  a 
training  model  out  of  the  service  schools,  so 
do  the  British  officers  unconsciously  assim- 
ilate an  approach  to  training.  The  British 
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model  for  unit  tactical  training  is  founded 
upon  the  core  concept  that  leaders  (down  to 
squad  leaders)  must  be  thoroughly  trained  in 
their  responsibilities  in  a particular  tactic 
before  the  entire  unit  is  turned  out  to  try  the 
tactic.  Leader  and  unit  training  is  facilitated 
by  a bag  of  training  methods  available  to 
every  trainer.  He  selects  those  which  are 
appropriate  and  arranges  them  in  a sequence 
to  accomplish  his  purpose. 

This  sequence  may  begin  with  a lecture 
and  discussion  to  explain  the  tactical  doctrine 
and  its  application  on  the  ground.  But  before 
jumping  directly  to  a full-blown  practical 
exercise  (or  FTX),  it  proceeds  through  several 
intermediate  steps  — each  of  which  places  the 
appropriate  troop  leader  in  an  increasingly 
realistic  training  situation  without  involving 
all  the  soldiers  of  his  company,  platoon  or 
squad.  This  progression  inoves  from  indoor 
"model  exercises"  (common  also  in  many 
U.S.  Army  schools)  to  outdoor  "Tactical 
Exercises  Without  Troops"  (TEWTs)  — which 
are  relatively  uncommon,  if  not  unknown,  in 
the  U.S.  Army.  It  may  include  sandtable  or 
cloth  model  exercises. 

Perhaps  the  most  widely  used  exercise  is 
the  TEWT,  whose  purpose  is  simply  to  "teach 
the  detailed  application  of  tactical  principles 
to  the  ground  before  the  stage  of  an  exercise 
with  troops  is  reached."  It  is  a "terrain  walk" 
with  a specific  scenario  designed  to  train 
selected  leaders  in  a specific  tactical  applica- 
tion of  doctrine.  The  leader  receiving  the 
training  - who  may  be  a squad  leader  or  a 
company  commander  — is  given  a mission,  a 
picture  of  what  the  enemy  is  doing,  and  then 
asked  to  formulate  his  own  actions,  to 
organize  the  ground  he  will  defend  or  to 
select  the  ground  across  which  he  will  attack, 
and  to  react  to  a variety  of  realistic 
"incidents,"  all  of  which  Occur  on  a 
battleground  without  troops  on  either  side. 

Following  the  TEWT  as  a training 
vehicle,  the  tactical  instruction  may  move  — 
again,  toward  increasing  realism  but  using 
primarily  leaders  — to  "skeleton  exercises"  in 
one  or  more  of  a variety  of  forms.  These 
include  orders,  group  exercises,  reduced 
distance  01  full  scale  rehearsals  and  command 
post  exercises.  Not  every  training  sequence 
will  employ  every  one  of  these  techniques. 
The  key  is  that  only  the  leaders  will  train  to 
the  extent  feasible  in  increasingly  realistic 
situations.  The  full  unit  practices  the  tactical 


principle  only  as  the  last  of  several  steps  in 
sequential  training. 

This  is  the  model  which  British  Army 
officers  carry  from  their  schools  to  their 
units.  It  forms  the  basis  of  their  tactical 
training,  first  at  Sandhurst  (which  all 
prospective  officers  now  attend)  and  then  at 
the  combat  arms  schools.  Its  application  is  so 
ingrained  in  practice  that  most  British  officers 
are  literally  unaware  that  they  are  applying  a 
school  model  to  training  in  units.  Indeed, 
when  asked  about  it,  they  are  likely  to  inquire 
politely  if  there  is  even  another  possible  way 
to  go  about  the  job  of  tactical  training. 

IMPACT  OF  SCHOOL-TRAINED  THAIMtHS 

The  proof  of  this  scheme  for  training 
trainers  is  not,  of  course,  in  its  theoretical 
elegance;  it  is  in  its  application  in  units. 
Remembering  that  the  British  Army  has  a 
means  by  which  to  make  the  schools 
responsive  to  the  entire  gamut  of  unit  needs 
(the  directors  of  the  branches  and  DAT)  and 
that  it  places  the  requirement  firmly  on  one 
key  individual  (the  regimental  commander)  to 
insure  that  the  number  and  distribution  of 
trained  trainers  is  adequate,  what  then?  How 
does  this  process  contribute  to  good  training 
in  units? 

Individual  Training  in  Units 

The  principal  impact  of  NCO  training 
occurs  in  that  area  the  British  call  variously 
"internal  training"  or  "continuation  train 
ing. " It  is  roughly  equivalent  to  "individual 
proficiency  training  conducted  in  units"  in 
American  usage.  And  it  occupies  a very 
substantial  percentage  — roughly  half  - of  the 
total  training  time  available  to  the  unit. 

Whatever  kind  of  such  training  is  con- 
ducted - from  map  reading  to  marksmanship 
— the  school-trained  instructors  are  called 
upon  to  help  organize  and  conduct  the 
training.  This  may  mean  that  an  NCO  trains 
all  the  soldiers  of  a company-size  unit  in  some 
specific  skill,  but  it  will  more  likely  mean  that 
the  most  skilled  instructors  train  the  junior 
NCOs  who,  in  turn,  train  the  soldiers  in  their 
squads  and  crews.  The  practice  of  training 
NCOs  to  be  trainers  is  not  limited  lo  the 
school  courses;  it  extends  to  training  within 
units.  Not  only  is  this  an  effective  use  of  the 
chain  of  command;  it  also  encouiagos  deccn 
tralization  of  training  — but  only  to  the 
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«*x i c? i c ii  can  be  effotivcly  deceit*  idl'zerj,  as 
already  described  above. 

0'ie  special  cafgory  of  individual  pro- 
ficiency tuiining  illustrates  this  technique. 
The  British  call  it  "cadres"  (and  pronounce  it 
"(•aiders,"  as  if  to  stiilo:  hack  at  the  recent 
action*.  n(  the  French  Academy).  Unlike  it*; 
closest  U eoimterpar!,  "cadre  traiiiim),"  n 
does  noi  apply  only  ti > soldiers  olrendy  in  key 
positions.  It  is  designed  expressly  to  train 
selected  soldiers  for  key  positions. 

"Cadres"  are  specially  organized  periods 
of  individual  training,  conducted  by  unit 
personnel.  They  may  vary  in  length  from  a 
portion  of  a day  to,  as  a practical  limit,  about 
two  weeks.  The  junior  NCOs  in  a given 
regiment,  for  example,  might  attend  one  of 
the  longer  "cadres"  to  receive  training 
designed  to  prepare  them  to  be  squad  leaders. 
The  school  trained  instructors  ol  the  regi 
merit  will  conduct  training  in  those  areas  in 
which  they  are  specially  qualified.  The  regi- 
mental sergeant  major  will  tie  sure  to  lead  the 
training  on  appearance  and  military  courtesy, 
and  the  regimental  commander  will  play  an 
active  role. 

Shorter  "cadres"  will  be  organized 
periodically  for  less  general  pTuposes-  A tank 
or  cavalry  regiment,  for  example,  would  use 
its  most  highly  trained  gunnery  instructors  to 
upgrade  the  gunnery  training  capability  (not 
just  the  understanding)  of  its  tank  com- 
manders. Similar  training  might  he  extended 
to  training  designed  expressly  for  those  junior 
NCOs  whose  previous  specialty  training  has 
been  in  communications  or  in  driving  and 
maintenance.  Thus,  "cadres"  can  contribute 
to  cross-training  within  the  unit. 

The  interrelations  apparent  in  this 
method  of  training  reveal  something  of  the 
full / developed  system  which  exists; 

Individual  proficiency  training,  both 
for  competenc0  in  job  and  as  preparation  for 
bight  r responsibility,  is  conducted  on  a decen- 
tralized basis  within  tactical  units.  The  general 
rule  is  that  training  is  given  by  the  lowest 
oiganizational  level  with  the  competence  to 
plan  and  conduct  it  effectively.  This  might  be 
company  level  for  rifle  matksmanship  but 
brigade  level  for  radioteletype  operators. 

- The  key  trainers  in  this  system  are 
NCOs  who  occupy  normal  TOE  positions 


within  the  unit  end  have  also  been 
school-trained  are!  certified  to  train  others  in 
one  oc  more  specialties.  In  effect,  a ‘■poually 
tailored  organization  from  within  the  unit's 
own  resources  is  called  into  being  for 
individual  proficiency  training. 


— The  Biitish  Army  seeks  to  develop 
individual  tactical  and  technical  competence 
by  training  within  units  to  the  maximum 
extent  possible.  School  courses  are  nut 
intended  merely  to  train  soldiers  in  know! 
edge  and  skills;  they  are  designed  to  tiain 
them  to  train  others  in  specified  functions. 


- The  process  by  which  the  schools  train 
individuals  to  be  individual  training  trainers 
within  units  establishes  a direct  school  to  unit 
linkage.  This  is  reinfoiced  by  organizational 
arrangements  that  make  the  schools  respou 
sive  to  unit  needs. 


Tactical  Training 

The  school  impact  on  unit  tactical 
training  is  equally  significant.  Impliedly,  the 
schoois  have  trained  the  combat  arms  of  beet 
to  be  a unit  tactical  t'ainer.  I he  officer 
internalizes  a training Tnodel  grounded  m the 
enhancement  of  leader  profi  ssionalism  am' 
the  parsimonious  use  of  soldier  dme.  h rifle 
company  does  not  turn  out  to  try  a night 
attack  until  the  leaders  know  their  rol.  s 
thoroughly.  Hence,  individual  soldiers 
not  become  bored  by  repeating  a particular 
tactic  until  their  squad  leader  or  platoon 
leader  learns  his  job. 


CONCLUSION 

As  already  rioted,  this  comprehensive 
and  flexible  system  of  training  trainers  may 
not  be  susceptible  to  wholesale  import ition 
into  the  U.S.  Army.  Differences  in  the  relative 
stability  of  enlisted  assignments  to  a given 
unit,  and  differences  in  the  typical  m.ktaiy 
experience  of  company  level  commanders, 
suggest  that  there  will  be  inevitable  ami 
proper  differences  in  the  way  these  two 
armies  can  train  most  effectively.  But  the 
British  Army  system  can  and  should  serve  as  a 
stimulus  to  our  Army  to  develop  its  own 
system  of  traininq  which  suits  this  crucial 
function. 
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